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THE SPRING MEETING 


The Spring Meeting was held at Cleveland, Ohio, May 28 to 31, 
with a total registration of 562, of whom 221 were members. The 
headquarters during the meeting were at the Chamber of Commerce 
Juilding, where the professional sessions and several of the social 
functions were held, and lunches were served there on Wednesday 
and Friday. This building is well adapted for a gathering of this 
kind, and especially so in this case, as it is the home of the Cleveland 
Engineering Society, whose rooms were freely thrown open to the 
use of the members. 

The Committee on Meetings, Dr. Charles E. Lucke, Chairman, 
had arranged a strong professional program, and the Local Com- 
mittee under the chairmanship of Ambrose Swasey contributed in 
every possible way to the pleasure of the members and their guests. 
His efforts were ably seconded hy those of Prof. Robert H. Fernald, 
Vice-Chairman, F. W. Ballard, Secretary, and R. B. Sheridan, 
Treasurer. The Local Committee was divided into several special 
committees, the Citizens Committee being headed by Mr. Swasey, the 
Executive and Entertainment Committees by Professor Fernald, and 
the Finance Committee by Mr. Sheridan, Transportation by Georgs 
E. Merryweather, and Accommodations by Arthur G. McKee. 
The chairman of the Ladies Committee was Mrs. Ambrose Swasey, 
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and the Vice-Chairman, Mrs. Robert H. Fernald. At the Friday 
morning session resolutions were passed expressing the thanks and 
appreciation of the visiting members for their entertainment, but a 
word more should be added here on behalf of the Secretary of the 
Society and the office staff, whose work was greatly facilitated by 
the effective organization of the Cleveland committees. Not only 
was the abundant and enjoyable entertainment provided for, but 
their painstaking care in attending to the minor details connected 
with the management of the meeting was an important factor 
in its success. 


THE FIRST DAY OF THE MEETING 


On the afternoon of Tuesday, the first registration day, Mr. and 
Mrs. Ambrose Swasey received the members and guests at their 
residence. This gathering, held unde r auspices SO favorabl and 
surroundings so attractive, afforded a most pleasing introduction t 
the events that were to follow. 

Tuesday evening was of the nature of a diversion from the mors 
serious technical sessions of the succeeding days. Cleveland boasts 
one of the most skillful cartoonists in the country, J. H. Donahe V Ol 
the Cleveland Plain Dealer, whose services were enlisted for th 
evening. Mr. Donahey is also a “lightning” sketch artist, and hi 
made a series of crayon sketches before the audience on large shects 
of paper. Several of these were caricatures of well-known people 
and likenesses were drawn of President Humphre ys, Ambros« 
Swasey, and Secretary Rice. Mr. Donahey had as running-maté 
the city editor of the Plain Deale W. R. Rose, who entertained th 


audience with stories whil the sketches were in process 
ADDRESSES OF WELCOME 


The session on Wednesday morning opened with a greeting by 
Mr. Swase Vy on behalf of himself as a member and as chairman ol 
the local committee, and of the Cleveland members gene rally. He 
recalled that it was 29 years ago when the Society last met in Cleve- 
land—a long time to wait for a second visit. The Society then 
numbered about 400 members, while today it has more than 4000. 
Not only has it grown in m« mbership, but it has broadened its scope 
in every direction of mechanical engineering, covering new fields of 
science which were scarcely dreamed of when the Society met befor 
in this city. 

Many members would have gladly attended this convention, who. 
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for one reason or another, were unable to do so. Mr. Swasey 
had with him several letters sent to the local committee by 
absent members and read abstracts from some of the letters 
which came from past-presidents of the Society. One was 
from John E. Sweet, “the father of The American Society of 
Mechanical Engineers,’ who, said the speaker, should he live 
until Oetober 21, would be 8&0 years of age; but ‘we know 
him to be of good courage, for on the day when he was 79, he and 
Mrs. Sweet started on a journey around the world, which was 
completed successfully.” 

Another letter was from E. D. Leavitt, who was president of the 
Society when it met in Cleveland 29 years ago. Still another was 
from John Fritz, whom they love to eall ‘Dear old Uncle John,” 
and who on August 21 next will be 90 years of age. 

There were present on the platform at this opening session past- 
presidents George Westinghouse, E. D. Meier, Ambrose Swasey, 
S. T. Wellman and Jesse Smith, besides President Humphreys, and 
herewith are given extracts from letters received from other past- 
presidents who were unable to be present. 

John E. Sweet wrote that he was not well, but that ‘the doctor has guessed 
at the right remedy. The idea of getting the past-presidents together is a nice 
thought, and I hope they will all be there except your humble servant.” 

E. D. Leavitt: “Eight years of continuous ill health precludes attendance at 
conventions and compels a quiet life. Please give my heartiest greetings to the 
members.” 

Henry R. Towne: “Permit me to complim«e nt the local committee on its wis- 
dcm in planning to secure the attendance of as many as possible of the past- 
presidents. I had some share in initiating the plan under which the past-presi- 
dents become members of the council, and have always believed that the Society 
was greatly benefited and strengthened by thus retaining the influence and 
council of those who have served it in a presidential capacity.” 

John R. Freeman: “I have extremely pleasant memories of Cleveland dating 
away back to the first meeting of our Society in your city, and te an exhibition 
of an observatory live ring at the then modest shops of Warner and Swasey.’ 

Oberlin Smith: “‘Heartiest greetings to the members of our beloved Society; 
would I were there.” 

John Fritz, who at present is confined to his room through ill health, expressed 
the wish that he could again meet the members of the various engineering so- 
cieties with whom he has been so intimately associated for so many years, and 
asked through his Secretary “that his kindest greetings be extended to all dear 
friends assembled.” ‘ 

Fred. R. Hutton: “I send this greeting and sentiment based on the initials 
of the Society's name. May the initials A. 8. M. E. stand also in the future as 
in the past for organization Always Sane, Majestic, Energetic 

“Always, with a permanence of wise policy in its management; Sane, undis- 
turbed by fevers and the delirium of the newest untried dope of the demagogue; 
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Majestic, because, conscious of its power and its responsibility, its stored energy 
is irresistible; Energetic, because it is always moving in progress toward its goal 
of pre-eminence.” 

Notes of regret were also received from Past-Presidents Charles 
E. Billings, James M. Dodge and M. L. Holman. 

Mr. Swasey then introduced Newton D. Baker, mayor of 
Cleveland. 


ADDRESS OF MAYOR BAKER 


Newton D. Baker, mayor of Cleveland, on behalf of the City, 
welcomed the Society in an address which was a model of its kind. 
He said in part that he could well understand the surprised inquiry 
of an ancient population when they asked, “Is Saul among the 
prophets?” for he discovered himself in an attitude which was cer- 
tainly as unfamiliar as prophecy could have been to Saul. The idea 
of a mayor being in the company of so many eminent and dis- 
tinguished engineers presented an anomaly that nothing but the 
accidents of political fortune could possibly explain. Perhaps, how- 
ever, since the profession to which engineers devoted their lives was 
the business of directing the energy of and producing results from 
machinery, it was not so wholly inappropriate that a man who 
occasionally dipped into political endeavor should be among them, 
and yet he hardly deemed himself worthy on that ground alone to 
be a member of that distinguished company. 

In commenting on a statement attributed to Dr. Humphreys, 
that the age of the poor genius had passed, that the geniuses of the 
future were going to be rich, he said he was enabled to congratulate 
them all heartily, but that it did not afford him any particular per- 
sonal satisfaction. 

Engineers represent one of the greatest departments of human 
knowledge and human endeavor. The mapping out of the activities 
of mankind that has gone on in the last hundred vears, the last hity 
years even more markedly, has set aside out of the great domain 
which the human intellect could hope to conquer, special provinces 
for special men. But in the mechanical arts, the application of the 
great forces of nature to machinery, the advance has been the wonder 
of the world. The only aspect that occurred to him as appropriate 
for him to consider or to suggest for the consideration of those 
present was whether or not the economic aspects of their activities 
have really been as progressive as the scientific and mechanical 
aspects; has the benefit that ought to have come to the human race 
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from these marvellous inventions and this increased knowledge been 
as widespread as it ought to be? He felt that unless the economic 
aspects, the processes of distribution, the economic aspects of the 
advance of mankind keep pace with the conquering hand that 
reduces the forces of nature to better subjection, an unstable 
civilization will result. 

He took a very solid satisfaction from the statement that the poor 
genius is a thing of the past; because it seemed to him that the man 
who had the genius to conceive and fabricate the wonderfully inter- 
esting and complicated and intricate and wonderfully productive 
things that were now made in response to the suggestion and thi 
touch of men like those present, men who had the genius to do that, 
if they are to be the participants in the benefits, if they are really to 
be controllers of the economic process as We ll as of the mechanical 
and industrial process, it will mean a wider distribution of the 
benefits of this advance of learning. 

In concluding he said it was no part of his habit, no part of his 
taste to praise ( ‘leveland, but he as mayor, In we lcoming the Society, 
wished to characterize the thing of Cleveland which most appealed 
to those that lived there and of which they were most proud, and of 
which he wanted the Soci ty to be the most conscious as Cleveland’s 
message to it on its departure. He thought he could truthfully say 
that the general attitude of the people of Cleveland was a certain 
hospitality to new ideas, a certain generosity in its welcome to every 
man who comes to it with a message, to every man who comes to 
it bringing wisdom, to every man who comes to consult and confer 
for things that better the human race. 


DR. HUMPHREYS REPLY 


In his reply, Dr. Humphreys was sorry to confess that he was not 
responsible for the statement attributed to him, but wished he had 
said it now that it had been turned so beautifully. He was delighted 
to have heard Mayor Baker speak as he did with regard to what he 
conceived to be the outlook of the engineer, for he had touched on a 
topic which was very close to his heart. He thought that the real 
growth of the Society was to be found, not in the increase in num- 
bers, but in its growth in character and scope. 

So many of the problems of the day which are troubling us in this 
country, and even threatening us, have to do with industrial prob 
lems, and certainly if there is any body of men that can help toward 
the solution of those problems it must be the educated engineers of 
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the United States. He agreed that they as a profession had not 
recognized that responsibility and that the day had come when they 
must recognize that they were not only engineers, but that they 
were citizens, and as such, carry a very great responsibility in con- 
nection with their citizenship because of the knowledge they have 
in regard to engineering matters, and consequently of industrial 
problems. For these reasons he considered that the politician and 
the engineer could not afford to work apart. 

This ended the introductory remarks and the meeting proceeded 
to the order of business, President Humphreys presiding, the first 
item being the announcement by the Secretary of the reports of the 
Tellers, first on the recent vote on the amendment to the constitu- 
tion, relating to the expenses of meetings and second on the election 
and promotion of members. 

The amendment is as follows, which is to be inserted between 
the existing C 42 and C 43 of the constitution: 


C43 The expenses of all meetings of the Socie ty and of any gro ip or sectior 
thereof, shall be arranged in accordance with such By-Laws and Rules as the 
Council may from time to time adopt, provided, however, that nothing in this 
section shall be construed to authorize the Council to make iny increase 1n the 
annual dues of members in any grad 


The summary of the membership ballot is as follows: 


SUMMARY OF BALLOT 


Member 196 
Promotion to Members 7 
Associates § 
Promotion to Associate l 
Junior 125 

Total 364 


Jesse M. Smith, Past-President, at the request of the Council 
then presented a report on 8s veral proposed amendments to the 
constitution. These amendments were suggested by the Committec 
on Increase of Membership and the Membership Committee to 
better provide for new members and make our Society uniform in 
its membership and method of election with sister engineering so 
cieties here and abroad. \ new oracle of membership is proposed 
to be known as Associate-Member, which is distinguished from the 
present Associate grade. As defined an Associate “shall be thirty 
years of age or over. He need not be an engineer, but must have 


been so connected with some branch of engineering or scienc 
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or the arts or industries that the Council will consider him qual- 
ified to cooperate with engineers in the advancement of profes- 
sional knowledge.” An Associate-Member “shall be an engineer or 
teacher of applic d science of tw nty-five years of age or over. He 
must show by his experience or by his duties that he is competent 
to execute work in his profession.”’ It is further proposed to sim- 
plify the machinery of election of members by submission of the 


ballot to the Couneil « nly instead of to the membe rship at large. 


> 


In the discussion of this report, A. B. Carhart raised the point 
that confusion might result from having two grades of membership 
with names so nearly alike as the ones proposed of Associate and 
Associate-Member. ( harles Whiting Baker heli ved the re Was 
serious objection to the proposal and suggested that the difficulty 
might hye overcome by following th plan or some ol the foreign 


| 
societies, Cali 


the youngest grade of members Student-Members, 


consisting of those from 21 to 25 years of age and then adopting the 


term Junior-M«¢ mbe for th man be tween 25 and 30 who wants to 


come nto the society. 
The full text of the proposed changes in the constitution will bi 
submitted to the membership in letter-form 60 days hefore the De- 


cember Annual Meeting for discussion at that time 


PROFESSIONAL SESSIONS 


Following the business meeting came the first of the professional 
sessions, one being a continuation of the business meeting in the 
main auditorium and the other a meeting of the Gas Power Section, 
held in the Chamber of Commerc library All the prot ssional 
sessions were of interest, holding the attention of the audiences 
throughout, and were well attended 

In connection with this account is published " complet program 
of these sessions together with a list of those who took part in the 
discussion \bstracts of the several papers with a complete report 
of the discussion will appear in later issues of The Journal. The 
papers themselves have already been published in The Journal 
in full 


WEDNESDAY AFTERNOON AND EVENING 


on Wednesday afternoon there wer definitel\ arranged eight 
excursions, as follows: Ame rican Stee | Xv W ire ( ompany, by spe Clal 
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train; Brown Hoisting Machinery Company; National Acme Manu- 
facturing Company; Peerless Motor Company; Pennsylvania Rail- 
road Ore Handling Plant; Warner and Swasey Company; White 
Company (automobiles); Winton Motor Carriage Company. 

Everybody, both ladies and gentlemen, were further invited to 
the Cleveland Country Club, where tea was served. Many accepted 
and the trip was made by automobile in cars supplied by the Winton, 
Peerless and White companies. The drive to the Country Club 
takes one over several miles of the park system of Cleveland and is 
a delightful trip. 

On Wednesday evening, Dr. Dayton C. Miller of Case School 
gave his lecture on Sound Waves. After the lecture expressions of 
commendation were heard on every hand. Dr. Miller’s exposition 
of the subject was clear and clean cut and his demonstration of 
apparatus and slides thrown on the screen showing the character- 
istics of sound waves were of exceptional interest. An abstract 
of the lecture, given quite fully, is published elsewhere in this 
number. 


THURSDAY'S ENTERTAINMENT 


On Thursday the morning session adjourned at 11:30 in order to 
give everyone an opportunity to go on the afternoon excursion on 
Lake Erie by one of the boats of the Eastland Navigation Company. 
The boat was entirely at the disposal of the members and guests 
and the sail on the lake was most enjoyable and gave what was 
perhaps the best opportunity of the convention for meeting friends 
and renewing acquaintance. 

On Thursday evening, the local members were at home at the 
Colonial Club where the visiting members and friends were received, 
and later in the evening there was the dance and collation which 
have regularly been enjoyable features both of the Annual and 
Spring Meetings. 


FRIDAY’S EVENTS 


The visiting members very generally stayed over until Friday 
evening, attending the session in the morning and the excursions in 
the afternoon. In fact, the Friday morning session brought out the 
most varied and interesting discussion of the entire meeting. 

The excursion planned for the afternoon was by train to Akron, 
Ohio, where visits were made to the plants of the Goodrich Rubber 
Company and the Wellman-Seaver-Morgan Company. 
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At the conclusion of the discussion of papers on Friday morning, 
Prof. Arthur M. Greene offered the following resolution: 


WHEREAS, the members and guests of The American Society of Mechanical 
Engineers assembled at the Semi-Annual Meeting in Cleveland, Ohio, May 28-31, 
1912, have received the generous hospitality of the members of the Society in 
Cleveland and its vicinity, and have participated in the many social events 
arranged by the Local Committee: 

Bre Ir Resouven, that on behalf of the visiting members and guests the Secre- 
tary extend the thanks of the Society to the Local Committee and to the Ladies 
Committee for the many provisions made for their pleasure and comfort in 
Cleveland; to Ambrose Swasey, Past-President, and Mrs. Swasey for the delight- 
ful reception in their home; to Messrs. J. W. Donahey and W. R. Rose of The 
Cleveland Plain Dealer, for their entertainment; to Dr. Dayton C. Miller of the 
Case School of Applied Science, for his instructive lecture on Sound Waves and 
the demonstration of the new instrument, the “Phonodeik’’; to J. D. Rockefeller 
for opening his spacious and beautiful grounds; to the Cleveland Engineering 
Society for the use of their rooms; to the Cleveland Telephone Company for 
gratuitous service rendered; to the White, Peerless and Winton Automobile 
Companies for cars placed at the disposal of the visitors; and to the American 
Steel & Wire Company, the B. F. Goodrich Company, the Wellman-Seaver- 
Morgan Company, the Warner & Swasey Company, and other firms in Cleve- 
land and vicinity, who generously opened their works for inspection by those in 
attendance at the Convention, or in certain cases supplied means of transporta- 
tion and entertainment. 

Past-President E. D. Meier then said that any resolution of this kind 
must necessarily be put into such short form that it seems almost 
perfunctory and that there was no one who had participated in the 
hospitality extended by the Cleveland friends but would feel that 
more was meant than the resolution actually said. ‘The expression 
of appreciation comes from our hearts; those who have had the 
pleasure of attending other conventions at Cleveland were prepared 
to expect a great deal, but their expectation has been outdone.”’ 
He could only say that he hoped that at the Annual Meeting in New 
York as many Clevelanders as possible would honor the members 
there and give them a chance to reciprocate in a small way. Colonel 
Meier seconded the motion and suggested that it be adopted by a 
rising vote. 

Secretary Rice expressed his thanks because, as he said, he had 
“had absolutely nothing to do, and such an opportunity is seldom 
given to a Secretary.” It is always the aim at these conventions to 
have the ideal combination of a great variety of subjects presented 
by the best authorities in order to extend the scope and thought of 
every man and to give him an incentive; and then to provide in 


addition for the development of social acquaintanceship, all tending 
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to the greatest good of the profession. The latter part, the develop- 
ment of social acquaintanceship, had been magnificently provided 
for by the Cleveland members, and he wished to express every pos- 
sible appreciation for the splendid work which Mr. Swasey and the 
Local Committee had accomplished. 

The resolution was then passed unanimously and briefly acknowl- 
edged by Mr. Swasey for the Local Committee. 

ENTERTAINMENT BY THE LADIES COMMITTEE 

Through arrangements made by the Ladies Committee, the visit- 
ing ladies were invited to see as many points of interest about the 
city as their time allowed. On Wednesday morning they visited 
the plant of the H. Black Company, Cloak manufacturers, wher 
processes of manufacture were inspected and garments were dis- 
played on the company’s models. Beside the trip by automobil 
to the Country Club, the ladies were taken through the spacious 
grounds or Jd. DD. Rockefeller by automobile. 


PRINTED MATTER 

The printed matter issued by the Clevelard committee was ex- 
ceptionally attractive and comple Le A handsome souvenir of the 
Convention is “The Cleveland Book,” containing 125 pages, bound 
in flexible cloth and printed on coated paper, with many illustrations. 
To quote the words of the titl page, it contains ‘‘the program and 
particulars of the event together with an account of the leading par- 
ticipants in present and past meetings of the Society in Cleveland, 
and some discussion of the civic and n.uwufacturing details that ar 
of most consequence to mechanical engineers.” No less than five 
past-presidents of the Society have been active in the affairs of 
Cleveland, and an account of their ‘ives is given in the book. There 
is also much information about Clevelana and its various institu- 
tions. 

A convenient vest-pocket booklet was issued containing a directory 
of plants with a description of the street car routes and time schedules 
in order to give visitors all possibli aid in making the best use of 
their time during their stay in the city. A small map of the busines 
section of Cleveland is included in this booklet. 

An innovation in the way of printed matter was the issuance each 
day of the “A.S.M.E. Daily News,” consisting of slips of cardboard 
of pocket size on which were printed a list of the events for the day 
and the hours at which they were to occur; including the profe ssional 
sessions, entertainment features, excursions, etc. These slips were 
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a great convenience to the visitors and constituted a feature which 
may well be adopted at later meetings. 
PROGRAM 
OPENING SESSION 
Tuesday Afte rnoon, May 20) 
Informal reception at the home of Mr. and Mrs. Swasey. 
Tuesday Evening 
Membership reunion and informal reception, Chamber of Com- 


merce Hall. 


SECOND SESSION 
Wednesday Morning, May oY 


Business Meeting: Reports of committees, tellers of election; new 
business. 

A New ANALYSIS OF THE CYLINDER PERFORMANCE OF RECIP- 
ROCATING ENGINEs, J. Paul Clayton. 

Discussed by Arthur L. Rice, F. E. Cardullo, R. C. Stevens, 8. A. Mos 
R. C. H. Heck, F. W. Marquis, C. D. Young, J. B. Stanwood, W. D. Enni 

EQUIPMENT OF A MopERN FLouR MILL ON a GRADUAL REbDUC- 
rion System, John F. Harrison and W. W. Nichols. 

DESIGN AND MECHANICAL FEATURES OF THE CALIFORNIA GOLD 
DrepGe, Robert E. Cranston. 


SIMULTANEOUS SESSION 
GAS PUWER SECTION 
PROBLEMS IN NATURAL GAS ENGINEERING, Thomas R. Weymouth 
BiruMINnous Coat PRopUCERS FoR Power, C. M. Garland. 


Discussed by O. P. Hood, E..D. Dreyfus, Leon B. Lent, N. A. Marsh, The 
R. Weymouth, Chas. W. Baker 

SoME TEstTs ON CARBURETERS, George W. Munro 

Discussed by Mr. King, C. M. Garland, Professor Vos¢ R. C. ¢ irpenter 


George A. Orrok 


Wednesday Aft noon 


Inspection by members of local manufacturing and power plants 
Automobile trip for ladies through the parks ‘Tea served at the 
Country Club. 

Wednesday Evening 


Sounp Waves: How To PuHoroGrarpH THEM AND Wuat THEY 
Mean, Dr. Dayton C. Miller, of the Case School of Applied Science. 
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THIRD SESSION 
Thursday Morning, May 30 
NEw PROcESSES FOR CHILLING Cast Iron, Thos. D. West. 
TESTS OF CHILLABLE Irons, Thos. D. West. 


Discussed by dx kK. Johnson, Jr., H. M Lane, Benjamin D Full r, Henry M 


Ilowe, Henry Souther, P. Munnoch, Paul Kreuzpointner, James A. Beckett, 


Carl Hering, A. 8. Dowler, C. B. Murray, Albert Sauveur, Bradley Stoughton 
\. KE. Outerbridge, Jr 

STRENGTH OF STEEL TuBES, PIPES AND CYLINDERS UNDER IN- 
TERNAL FLurip PRrEssuRE, Reid T. Stewart. 

Discussed by C. N. Sames, T. A. Marsh 

ON THE CONTROL OF SURGES IN WATER Conpbuits, Wm. F. Durand. 

SPEED REGULATION IN HypROELECTRIC PLANTS, Wm. F. Uhl 


Thw sday A fte rnoon 


Excursion on Lake Erie. 
Thursday Evening 
Reception and dance at Colonial Club. 
FOURTH SESSION 
Friday Morning, May 31 


THe PRESENT STATE OF DEVELOPMENT OF LARGE STEAM TUR- 
BINES, A. G. Christie. 

Discussed by George A. Orrok, F. Hodgkinson, C. V. Kerr, J. A. Moyer, 
Clarence P. Crissey, E. D. Dreyfus, Carl Geo. deLaval, W. L. R. Emmet 

A Discussion OF CERTAIN THERMAL PROPERTIES OF STEAM, G. 
A. Goodenough. 


Discussed by F. E. Cardullo, H. N. Davis, R. C. H. Heck 

THe RepuctTion IN TEMPERATURE OF CONDENSING WATER 
RESERVOIRS DUE TO CooLING Errect oF AIR AND 
W. B. Ruggles. 


Discussed by F. E. Cardullo, W. H. Carrier, W. T. Donnelly 


EVAPORATION, 


RESULTS OF TESTS ON THE DISCHARGE CAPACITY OF SAFETY 


VaLves, EF. F. Miller and A. B. Carhart. 
Friday Afternoon 


Inspection of plants of The Goodrich Rubber Company, the 
Wellman-Seaver-Morgan Company at Akron, and the 
Match Company at Barberton. 


Diamond 




















SOUND WAVES 
WHAT THEY MEAN AND HOW TO PHOTOGRAPH THEM 


On Wednesday evening of the Spring Meeting an exceedingly in- 
teresting experimental lecture was given by Dr. Dayton C. Miller, 
professor of physics in Case School of Applied Science, on the sub- 
ject of sound waves. The lecture culminated in the demonstration 
of an instrument invented by the speaker, known as the “phono- 
deik,’”’ by which the characteristics of sound waves are recorded on 
a photographic film. Many of these records were projected on the 
screen, and a demonstration was given of a large projection phono- 
deik by which a ray of light, reflected from a mirror caused to vibrate 
by sounds from various sources, is thrown on the screen in a way 
to show the characteristics of the sound waves produced. 

In the production of sound the vibrations of the sounding body 
are transmitted to the ear, usually through the medium of the 
atmosphere. These vibrations produce in the surrounding air dis- 
placements, velocities, accelerations, changes of density, and other 
physical phenomena. These changes of density and other phe- 
nomena are propagated outwards in radial directions, with a velocity 
of about 1100 ft. per sec. Such disturbances as they exist in the air 
around a sounding body, constitute sound waves. 

The only kind of vibration that can be propagated by the air is 
a longitudinal, or back-and-forth, movement as distinguished from 
a cross-wise or transverse movement. All that the ear perceives in 
the complex music of a symphony orchestra is contained in the 
wave-motion of the air which is completely represented by motion 
of one dimension, that is by motion in a straight line. 

That motion in one dimension is capable of producing such sounds 
is simply proved by the telephone, the diaphragm of which can move 
only back-and-forth. The talking-machine is perhaps a_ better 
demonstration of the same fact. 

The ear receives three classes of sensations from tones, and pre- 
sumably no more. One of these gives rise to the characteristic of 
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the tone called pitch; this is easily proved to depend upon a very 
simple condition, that of mere frequency of vibration. 

The second property of tone is loudness or intensity, which is not 
so simple as pitch. For tones of the same pitch, it varies mainly as 
the energy of vibration, and this is a function of the amplitude, 
varying approximately as its square; loudness also varies with pitch, 
approximately as the square of the frequency. 

The third property of tone is much the most complicated; it is 
that characteristic of sounds produced from some particular instru- 
ment or voice, by which they are distinguished from the sounds of 
the same loudness and pitch, produced from other instruments or 
voices. This characteristic is called timbre, tone-color, or simply, 
quality. 

When we inquire as to the cause of tone quality, since pitch de- 
pends upon frequency and loudness upon amplitude, we conclude 
that quality must depend upon the only remaining property of a 
periodic vibration, namely, the peculiar kind or form of the motion; 
or, if we represent the vibration by a curve or wave line, the quality 
is dependent upon the peculiarities represented by the shape of the 
wave. There is possible an endless variety of motion for the produc- 
tion of sound, and quality is, therefore, almost infinitely complicated 
in its causes, as compared with the other two properties of sounds. 

As already stated, sound waves in air are longitudinal; in many 
solid bodies the motion producing and transmitting sound are trans- 
verse, as in the tuning-fork. It can readily be shown that both 
kinds of wave motion are correctly and adequately represented by 
the same type of line, the harmonic curve. The correctness of this 
statement is also shown by the talking-machine, the record for 
which is a transverse wavy line, which by the reproducing mechanism 
gives equivalent longitudinal movements to the diaphragm. 

Tuning-forks properly constructed and mounted on resonance 
boxes are shown by analysis to produce vibrations in the air which 
are single simple harmonic motions; the resulting tones are called 
simple tones, and their sensation is markedly simple and pure. If 
several simple tones of different pitches, as from several tuning- 
forks, are simultaneously sounded, they simultaneously excite dif- 
ferent systems of waves, which exist as variations in density of the 
air; the resulting displacements, velocities, and changes in density 
of the air are each equal to the algebraic sum of the corresponding 
displacements, velocities, and changes in density which each system 
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of waves would have separately produced had it acted independently. 
There must, therefore, be peculiarities in the motion of a single par- 
ticle of air which differ for a single tone and for a combination of 
tones; and in fact the kind of motion during one period is entirely 
arbitrary, and may indeed be infinitely various. (A model was 
exhibited showing three simple waves, and their combinations in 
various phases. ) 

Every sound which has a distinct quality is a composite sound. 
Analysis has shown that the tone from a clarinet may have twenty- 
five or more components, the trombone thirty, and the piano as 
many as forty-two. Such tones are musically rich and full in quality 
and are usually much admired; though by way of contrast, simple 
tones are often considered very sweet. (An experiment was per- 
formed, compounding ten simple tones into one resultant tone, illus- 
trating the composite character of the ideal musical tone.) 

The method by which the ear proceeds in its analysis of tone 
quality was first definitely stated by Ohm, in Ohm’s law of acoustics. 
Helmholtz states this law in the following form: 

“Every motion of the air which corresponds to a composite mass 
of musical tones is capable of being analyzed into a sum of simple 
pendular vibrations, and to each such simple vibration corresponds 
a simple tone, sensible to the ear, and having a pitch determined 
by the periodic time of the corresponding motion of the air.” 

Fourier proved, in 1822, in a purely mathematical way, and with 
no idea of acoustical application, that any given regular periodic 
function, such as the most complex sound wave, can always be repre- 
sented by a trigonometric series of sines and cosines, and for each 
case in one single way only. Each sine or cosine term in the series 
may be considered as representing a single simple component wave; 
then in Fourier’s series, the successive terms have frequencies which 
are exact multiples of the first, but the amplitudes and phase differ- 
ences are arbitrary and can always be found in every given case, by 
peculiar methods of calculation which Fourier has shown. 

If the Fourier series corresponding to a given wave is determined, 
the wave is said to have been analyzed. The series may be written 
in the form of an equation for the mathematician, or it may be 
shown graphically for the physicist. (Charts and slides were shown 
illustrating the analysis of curves, and showing a harmonic analyzer, 
which is a kind of mechanical integrating device, and may be used 
with great convenience: it is only necessary to trace the curve with 











18 SOCIETY AFFAIRS 


a pointer attached to the recording device, and then to read from a 
series of dials the numerical data which determine the separate 
simple components of the complex wave. A harmonic synthesizer 
was also illustrated.) 

In order that sound waves may be analyzed in accordance with 
the principles stated by Ohm and Fourier, it is necessary to have a 
record of the sound wave, that is, to have a curve which corresponds 
to the peculiar motions of a particle transmitting the sound. The 
most successful instruments that have been used for this purpose 
are the manometric flame, the telephone, the phonautograph, and the 
talking machine. 

None of these methods seemed adequate for proposed investiga- 
tions; and after several years’ experimenting an apparatus has been 
developed which gives accurate records showing great detail. The 
instrument has been named the ‘“phonodeik,’ meaning to show 
sound. 

The sound to be recorded is concentrated by a horn upon a dia- 
phragm; the motion of the diaphragm is communicated to a minute 
mirror. Light from the electric are falls upon the mirror and is re- 
flected to a moving photographic film in a special camera, producing 
the record of the sound waves. <A magnification of about 2500 is 
commonly employed; the film moves at the rate of from five to fifty 
feet per second, and in some cases the spot of light has a velocity 
on the film of 1000 feet per second. The vibrator employed in 
making the photographs is very minute, the mirror being about 
0.04 inch square, and the whole weighing about a thirty-second part 
of a grain. For purposes of demonstration a larger phonodeik has 
been made, which will exhibit the principal features of “living sound 
waves,” so that a thousand people can see them. (A demonstration 
was made with the projection phonodeik, showing the sound waves 
from many sources and from the voice of the speaker during the 
concluding part of the lecture.) 

The methods described are being used in an elaborate study of 
the nature of sounds from various sources, the results of which may 
be presented at some future time. 

















GENERAL NOTES 
TWELFTH INTERNATIONAL CONGRESS OF NAVIGATION 


The Twelfth International Congress of Navigation convened in 
Philadelphia, May 23, and was attended by considerably over 300 
foreign delegates. A committee of our Society consisting of Charles 
Whiting Baker, Chairman, W. M. McFarland, H. deB. Parsons, 
George B. Massey, Stevenson Taylor, John W. Lieb, Jr., and Jesse 
M. Smith, augmented by T. C. Martin, E. E. Olcott, E. L. Corthell, 
met each delegate and welcomed him as he arrived in America. A 
special invitation was personally addressed to each and handed to 
him on the steamer, inviting him to make his headquarters at the 
Society's house and to use it to its fullest extent while in America. 
The official delegate to the congress Was Wm. T. Donnelly. 

The congress was opened by the President of the United States 
and by state and municipal representatives, and continued four days. 
The banquet on the last day was probably attended by the greatest 
number of engineers of any banquet held in the United States. At 
the conclusion of the meetings in Philadelphia professional visits 
were arranged as follows: one section went to Boston to view the 
Cape Cod Canal, and other sections went to Pittsburgh, to Wash- 
ington and to New York. In New York the visitors were officially 
received by the City of New York and shown, under the guidance of 
Calvin Tomkins, commissioner of docks, the harbor and dock 
facilities. There was a reception at the rooms of the American 
Society of Civil Engineers and visits to the tunnels now under con- 
struction. Then followed a daylight trip up the Hudson to Albany 
where the engineers who had gone to Boston were joined and the 
whole party continued on a trip through the Great Lakes. 


1912 FLANGE STANDARD 


The 1912 Standard for Extra Heavy Flanges and Flanged Fittings, 
having reference mainly io sizes above 8 in. in diameter and ordered 
printed by the Council in the February Journal, was the result of 
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labors covering a period of considerably over a year by the com- 
mittee consisting of Messrs. H. G. Stott, Chairman, A. C. Ashton, 
W. Schwanhausser, J. P. Sparrow and W. M. MeFarland, acting 
in an advisory capacity to the National Association of Master Steam 
and Hot Water Fitters. This standard has been adopted by the 
Bureau of Standards and several of the other departments of the 
United States, and pipes and fittings made according to it may be 
secured from many firms, notwithstanding it has been in effect only 
since May 1. 

Pipes and fittings made according to the 1912 standard are con- 
siderably heavier and stronger than those made according to the 
manufacturers’ alternative standard or the standard adopted in 
1904 by the Engineering Standards Committee of Great Britain, or 
the one adopted in 1900 by the Verein deutscher Ingenieure. In 
the report last year of the Alsace Association of Owners of Steam 
Machinery Plants is the statement that there have been a great many 
accidents in joints of pipes and valves made according to the last 
standard which had resulted in fatal consequences and that there 
was general dissatisfaction, all of which confirms the judgment of 
the Society’s committee in increasing the strength of flanges where 
the initial mechanical strains of construction are often several times 
that due to the steam pressure. 

In general the 1912 standard is intended for plants where no sum 
is considered too great which will ensure safety and continuity of 
service. 


SUB-COMMITTEES OF THE COMMITTEE ON MEETINGS 


Six additional sub-committees of the Committee on Meetings have 
been appointed as follows: Iron and Steel, Air Machinery, Rail- 
road Equipment, Industrial Building, Hoisting and Conveying, Fire 
Protection. It is expected that papers and reports in the field of 
engineering covered by these committees will be presented during 
the coming year. Information will be of service and suggestions 
will be gratefully received from members having original material 
to offer in any of the lines of activity coming within the scope of 
these committees. 

Attention has already been called to the fact that it is desired 
to have papers for the Annual Meeting on hand by September 1. 
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LOCAL MEETINGS 


At the convention in Cleveland representatives from six cities met 
in conference and recommended the form of meetings which the 
Society should conduct in the several cities. This form was later 
adopted by the Council. 

The substance of the method adopted is that local meetings be 
considered as sectional meetings with the local committee in respon- 
sible charge, and that the By-Laws and Rules of the Society now in 
vogue for professional meetings be applicable to the geographical 
sections. 

A close relation between the Society's activities and activities of 
the several centers is maintained by the interchange of papers and 
contributions from the Society’s funds, for the professional features 
of the local meetings 

Additional local obligatory fees, as such, are not favored either by 
the centers or by the Council, all members of the Society being by 
right entitled to attend all meetings wherever held. This, however, 
does not make it impossible for voluntary contributions to be made 
for activities, professional or social, which may be conducted by the 
local committees. 

Another feature of the recommendation from the conference 
emphasized by the Council is that sections should build up and 
strengthen local engineering interests and societies in a broad and 
general way, with the assistance and coéperation pledged in advances 
by the national Society. 

The Council has been greatly interested for years 1n the holding 
of mec tings in the several cities as best promoting the general interest 
of the members, but has refrained from formulating rules till ex- 
perience has been obtained to enable a satisfactory code to br 
designed. 


INVITATION TO MEET IN GERMANY, JUNE 23-25, 1913 
The Society 1s just in receipt of the following cable 


AMERICAN SoOcIETY OF MECHANICAL ENGINEERS, 
29 West 39TH STREET 
he Verein deutscher Ingenieure has today unanimously resolved to invite 
The American Society of Mechanical Engineers to its next Annual Meeting in 
Leipzig 


OskaR VON MILLER, President 
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Preliminary announcement is thus made of the invitation, which 
has been accepted by the Council to a joint meeting of this Society 
with the Verein deutscher Ingenieure in Leipzig in June next year. 

A committee of arrangements will shortly be appointed and the 
Society can expect an extraordinary opportunity to hold a meeting 
with the national society of Germany and make an official tour of 
the industrial centers, concluding with a meeting in Munich and a 
visit to the German museum of which Dr. Von Miller is president. 
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AN ANALYSIS OF ACCIDENTS IN A MACHINE 
TOOL WORKS 


By Luruer D. BuRLINGAME, Provipence, R. I 


Member of the Society 


In making a study of safety methods and safety devices, an 
analysis of the accidents that have occurred in one of our large 
machine shops may be of service for still further protecting the 
workmen when engaged in their various lines of employment. 

2 A careful record of all accidents in the works of the Brown 
& Sharpe Manufacturing Company has been kept during the last 
seven years and a study made of them for the purpose of ascertain- 
ing where danger is greatest, what accidents are preventable and 
how}best to avoid them. It may be said that in this factory extra 
care has been taken for many years to guard against accident and 
the management has never hesitated to spend money for that pur- 
pose when convinced that it would bring about safer conditions. 
During the last year an additional effort has been made to profit 
by past experience both at our own works and by the experience of 
others and still further to tune up the safety equipment and spirit 
of the organization in order that accidents might be reduced to 
minimum. 

3 When this additional work was undertaken, about a year ago, 
an analysis of all accidents which occurred during the previous six 
years was made along three lines: (a) the percentage of accidents 
under each of 18 headings from different causes; (b) the percentage 
by departments of the shop, divided into more than 30 groups; (¢ 
the seriousness of the injury and the resulting length of disability 
from work. Following this, a similar record is being kept each year 
showing (d) what kinds of accidents are increasing and what kinds 
are being decreased by the further safety methods being adopted, 
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also which departments are reducing their dents an ch are 
growing worse. 

4 The different kinds of accidents were classified follows, and 
the pe reentages given are tor thy SIX years preces or thre i 
investigation, i. e., 1905 to 1910 Inclusive 

\ ‘ P 
Caught in machinery 72 
Caught or struck by belt 93 ” 
Set serew or other project pa ' 
falling on or striking workmat ZA ) 
Workman falling or strain lift = = (; 
Machinery starting unexpecte u 
Chain or rope slipping or bre 10) 10) 
Punch pre rolls. or shear 1) 
Cutters and metal saw 4 . 
Handling work or ehip eve 4’ 1] 
Woodworking machines % | 
surns, ineluding eleetricit ‘) 7.0 
Cuts with sharp instrume 
Jams and hammer blow v1 tj 
Caught in tool and wor not ter 76 ; 
KMlevator { () 
Fooling | 1°? 
Litter or dark places 

5 These accidents naturally divid into two groups those 
caused by machinery either (a) by being caught in the g ltin 


or oth r parts of the machinery, or (Dp byw bye ing injured | t} cutter 


or other tool or caught between the tool and the wor 2) thos 
caused by falling, jams, burns, cuts, ete. The first group includes 
12.7 per cent ol the accidents oc urring during the six vent divided 
as follows: group (a) 12.3 per cent; group (b) 30.4 per cent TI 
leaves 57.3 per cent : bri proportion of accidents occurring un 
the second group. 

6 From the above analy it will be seen that omplete guard 
could be provided so that every aceident du to being ught 
gearing, on set screws, or anywhere in the mechanism of machinet 
would be avoided, it could at most only reduce the accidents 12.3 
per cent. Seve ral recent occurrences show the une xpected eidents 


which rt sult from this enuse., \ workman. ne ing au rating in thi 


knee of a milling machine he was running, reached his hand under- 


neath to see if the Cause Were d le Ton coll ir which ne tnhougnt m olyt 
have become loose. and stuck } | fing r into the running gearing. 


7 Another ease was that of a workman who reached for 
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of oil which he had left on a ledge of the machine. In lifting u up 
he caught a finger in the pump gears back of the guard. Both of 
these accidents occurred on machines considered sufficiently guarded, 
and to experienced workmen, indicate that to have complete satety 
it may be necessary to enclose all gearing entirely, whether or not it 
is exposed. 

8 <A way of preventing accidents by being caught by set screws 

} + 


or other projections, also coming under this division, is to Insist on 


the wearing 


ff short-sleeved jumpers, to avoid loose clothing, 
hanging neckties, ete. One of the apprentices at the Brown & 
Sharpe Manufacturing Company’s works was injured recently by 
hy LVIng the pocket of his jump r catch on the set crew of the re 

volving dog while he was filing. All of the boys running machines 
at this plant are obliged to wear short-sleeved jumpers and the 
men are advised to. Seventeen of the accidents reported were due 
to being caught by the sleeve of the Jumpers. 

9 The company is now experimenting with various forms of safety 
dogs, none with the projecting set serews having been added to th 
equipment during the last year. The plan of changing the regular 
dogs for headless screws adjuste d with a socket wrench is also being 
tried experimentally. 

10 The accidents in group (b) are more frequent and mor 
difficult to guard against. It is practically impossible in many cases 
to do guarding at the point of cutting, and if guarding is attempted 
it may introduce dangers greater than those sought to be avoided. 
It is, however, possible to insist that the fingers shall never be used 
to wipe off chips, ete., from a running cutter. Out of the 94 acei- 
dents from cutters reported, 30 were caused by being caught when 
wiping off chips with the fingers. 

11 In the use of punch presses 20 accidents had occurred in the 
period investigated, so this was one of the first matters to be con 
sidered. The means adopted for guarding against these accidents 
were novel, as far as the author is aware, and have proved fully 
successful both in avoiding accidents and in preventing an apprecia- 
ble increase in cost of doing the work. A rule was made that thi 
fingers and hands must never be put between the punch and die. 
Tweezers and pliers were furnished for handling the work, the points 
being shap d in some cases to suit particular jobs. The only accl- 
dents since have been to the points of the tweezers and pliers 


Chutes have also been used to slide the work into position, a 
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stick being used to remove it after the operation. For some work 
which it was thought could not be handled by the above means, a 
swinging fixture was designed so that the work can be put In place 
away from under the punch and then swung into position for the 
operation. 

12 The 47 accidents from woodworking machinery were largely 
cuts from circular saws, but included eight where the block of wood 
was thrown back when slitting, two of the cases being fatal, the only 
fatal accidents in the works during this period. The men are now 
required to wear a heavily padded apron when using a slitting saw, 
and this has, it is believed, saved the lives of several workmen. The 
use of a “spreader”? when properly installed helps to prevent such 
accidents by keeping the cut from closing in back of the saw. 

i3 Another prolific source of accidents which, while not serious 
perhaps, are painful, is in being cut by revolving grinding wheels, 
especially when doing internal grinding and trying the plug in the 
hole without running the wheel back a sufficient distance. Twenty- 
eight of the accidents were from this cause. A shield has been de- 
signed which automatically swings up in front of the wheel so as to 
protect the hand if the plug should slip. 

14 Under the second group, falling, jams, burns, cuts, ete., a 
large proportion of the accidents are entirely within the control of 
the workman, either the one hurt or a fellow workman, and thi 
remedy is largely to be found by employing careful methods. In 
this, however, the foreman can exercise a large influence for safety. 
Some specific remedies can also be applied. It was found that 37 
eases of burned feet in the foundry had resulted from we aring laced 
or low shoes. A rule was made that Congress or other high shoes 
without lacing should be worn, and a supply of such shoes is kept 
and sold to the foundrymen at about cost. This has nearly remedied 
the trouble. There remains, however, the liability of the iron spat- 
tering into the tops of the shoes and burning the legs when the pants 
are ragged. A study is being made of the possibility of using pants 
made of non-burnable material. 

15 About one-fourth of all the accidents are caused by weights 
falling on the workman and jamming or cutting either the hands 
or the feet, and from the workman himself slipping and falling. The 
remedy here is to use care that safe methods are employed and that 
men do not take chances. Classified with these are 13 aecidents 
traceable to “fooling,’”’ some occurring outside of working hours. 

16 In considering the classification by departments and kinds of 
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work, it was found that, for the period of six years, the average 
number of accidents was greatest in the following departments, the 
percentage of employees injured each year being as follows: 

(a) Grinding department, 13.8 per cent, being caused largely by 
cuts from grinding wheels. This has been much reduced during the 
past year, so that this department now ranks eighth instead of first 
in order of accidents. 

(b) Laborers, 10.6 per cent, largely from injury by falling objects, 
jams, strains in lifting and the workman falling. 

(c) Carpenters, 10 per cent, a large proportion of the injuries being 
due to woodworking machinery. 

(d) Foundry, 9.5 per cent, due mainly to burns, also to falls and 
falling objects. 

17 Then follow the various machine departments from 7.6 per 
cent down to 2.2 per cent, and ending with the inspection depart- 
ment, the offices and the drafting department with the percentage 
coming down to 0. Only four elevator accidents, and these slight, 
occurred during the six years, a very good sh wing with more than 
a dozen elevators in constant operation. 

18 In the classification by seriousness of injury and length of 
disability of 1124 accidents occurring during the period of six years 
eovered, 382 resulted in no disability, that is, no absence from work. 
In 457 cases there was less than one week’s absence from work. Of 
the remaining 285 cases, 132 resulted in between one and two weeks’ 
absence; 74 in two to four weeks’ absence; 51 in one to three months’ 
absence; five in three to six months’ absence; and five in over six 
months’ absence; in addition, eight were hurt so as to cause the 
loss of an eye, a foot or permanent injury, two dying from the 
effects of their injuries. Ten men left, and no record was kept 
of the duration of their disability. These statistics form a good 
basis for future investigations looking towards a still further ae- 
cident reduction. 

19 In 1911, with an average of 4050 employees, there were 243 
accidents, or about 6 per cent of the workmen were burt sufficiently 
to report; this on a basis of reporting slight accidents as well as 
those of a more serious character. Some of the added measures for 
safety had been in operation during part of the year, so that the 
gain from 63 per cent, the record of the previous year, to 6 per cent 
for 1911, indicated a gain due to such further safeguarding. This 
gain was also shown in the reduced number of serious accidents in- 
cluded in last year’s list. There were no fatal accidents; no loss of 
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eye or limb, and more than 70 per cent of the reported accidents 
resulted either in no disability or in less than one week’s loss of time 
20 In some few de partments, where accidents increased during 
the past year, special steps are being taken to ascertain the cause 
and to avoid a repetition. Each accident is studied to learn the 
lesson it teaches as to further methods of safety. It is hoped by such 
means to reduce the accident list to : 


& minimum for the benefit of 
both workmen and employers 


—- 
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THE MORE FUNDAMENTAL PRINCIPLES OF 
PATENT LAW 
By Epwin J. Prinp 


ABSTRACT OF PAPER 


Che purpose of this paper is to present to the engineer and manufacture 
explanation of the more fundamental principles of patent law, in plain Englisl 
without the use of legal phra eol i The paper a | r il e of i 


typical commercial development, undertaken for the purpose of establishing 
1 pate nt monopoly, the deve lopi ent erving 
the procedure of conducting ich A ae velopment na i Lt concrete example 

’ 


for use in explaining the principles of the patent law 
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THE MORE FUNDAMENTAL PRINCIPLES OF 
PATENT LAW 
THEIR EXPOSITION IN A POPULAR FORM IN CONNECTION WITH 
A TYPICAL INDUSTRIAL DEVELOPMENT, FOR THE PURPOSE OF 
ESTABLISHING A PATENT MONOPOLY 
By Epwin J. Prinpie, New Yorx« 


Member of the Society 


It is the purpose of this paper to give to the engineer and manu- 
facturer a sufficient understanding of the more fundamental principles 
of the patent law, including the nature of a patent, the protection 
it may afford, how it may affect his relations with his competitors, 
and the principles applied by the courts in enforcing patents; so, 
that knowing in a general way what may be accomplished by patents, 
he will be “put on his inquiry” and neither let opportunities to 
avail himself of patents escape, nor blindly run into difficulties 
with the patents of others. It is not the purpose of the paper to 
make him his own lawyer, but rather to enable him to tell when 
counsel is needed and to coéperate intelligently with his counsel. 

2 To make the exposition of these principles more interesting 
and, at the same time, to illustrate a campaign of patent engineering 
to establish a patent monopoly, I shall explain these principles in 
connection with a typical industrial development. This development 
is an actual experience; I have chosen it for the purpose of illus- 
tration, because it is one of the most extensive and complete efforts 
to develop a new commercial situation, and protect that situation 
by patents with which I am familiar, and therefore, I think, affords 
many suggestions which would be of use in attempting similar 
developments in other fields. 


THE OBJECT OF THE DEVELOPMENT 
3 For the manufacture of shoes, a very large number of lasts 


are made each year, amounting to several million pairs. This 
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business has been conducted by over sixty different establishments, 
there being no patents to prevent anyone from making the ordinary 
last, which comprises 75 per cent of all that were used. The object 
of the development has been to establish a patent situation which 
would enable the bulk, at least, of this large business to be monop- 
olized. The ordinary last, shown in Fig. 1, consists of a single piece 
of wood from toe to heel, with a detachable instep block adapted to be 
removed after the shoe has been built around the last, so that the 
main portion of the last could itself be removed. This last has certain 
great disadvantages, among others that it cannot bend, as the foot 
bends in coming out of the shoe, and consequently, the shoe is 
somewhat strained in being taken off the last after having been 
built’ around it, and the shoe cannot be made exactly the shape 
of the foot, especially the curve at the back of the heel, because 
if this unbendable kind of a last were made the exact shape of the 
foot, the shoe could not be taken off the last. Previous to the devel- 
opment in question, lasts had been put on the market in which the 
old last was made in two pieces connected by a hinge at about the 


ic. 1 Owp Buocxk Last1 


instep, as shown in Fig. 2, so that the last could be bent, and, in 
effect. shortened, like the foot in taking it out of the shoe. These 
lasts comprise the remaining 25 per cent of those sold. 

t The shape of the toe of a last, of course, conforms to the shape 
of the toe of the shoe, and a manufacturer, under the old system, 
had as many sets of lasts as there were different styles of toes. As 
the heel of the last is always the shape which the manufacturer 
conceives to be the shape of the average human heel, it does not 
change with the style of the last. Therefore, it was conceived in the 
new development that, if lasts could be made having the advantages 
of the hinged last of Fig. 2, but having the toe part readily detach- 
able from the heel, it would be possible for a shoe manufacturer to 
have one set of heels large enough to keep all his machines busy, and 


to use those heels with toes of many different styles. This would 
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enable him simply to attach whatever style of toe he wanted to 
manufacture from to his standard heels and then, in filling the 
next order, to use these same heels with some other style of toe. 
If the detachment was made between the toe and the hinge, then 


there would need to be only one hinge for each heel, and not a hinge 





for eacl of the separate toes. As the numb r of } en ls would be much 


} less than the number of toes, this would effect a great saving in the 
cost of hinges, and consequently of lasts, to the manufacture Be 
le of shoe, 


W he n the shoe manufacturer want d to put out a new sty 


ld need only LO orde r new tore parts, and would be able to 


| use the old heels with their hinges. The toes would need but little 


1 


metal attached to them, and, if a cheap and accurate method of 


making the toes could be devised, it will readily be seen that the 


toes could be sold at a much lower cost than an entire pair of hinged 


} ] 


lasts, comprising both Loes and hee is, and vet he | rood TO the shoe 


manufacturer as an entire pair of old lasts, and permit a heavy 


pront to he made by the manufacturer of the lasts 








5 Therefore, the object of the development 1 to devise a 
last consisting of a toe and heel connected by a hinge, the toe being 
readily detachable from the hinge, and to devise machinery and 

methods of manufacture which would enable these parts to be 

cheaply and accurate ly manufactured, the accuracy being neces ary 

so that any toe, when secured to any heel of the corresponding 

y length and width of shoe, would with that heel make a complete 
ast which would be accurate in its shape and measurements. It 


} 


i necessary that the lasts be accurate in shape and measurement, 


. because the parts of the shoe are made s parat ly in large numbers, 
? and, when they are assembled together upon the last, they must 
fit the last and each other so accurately as to make a well-made and 
well-fitting shoe of the desired shape and size. It is desirable to cut 
, the parts of the shoe with as little waste as possible, because of the 
expense of the leather, and the greater the accuracy, the less need 


be the amount of waste. 
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NUMBER OF KINDS OF INVENTIONS WHICH CAN BE PATENTED 


6 It was next considered how many kinds of patents this devel- 
opment is likely to form a basis for. ‘The law provides for patenting 
four different classes of inventions: (a) arts, or, as they are usually 
known, methods, or processes; (b) machines; (c) manufactures; 
(d) compositions of matter. 

These classes of inventions will be better understood as they are 
illustrated in applying them to our typical development. I may 
briefly define them, however, as follows: 

a An art may be any process or series of steps or operations 
for accomplishing 4 physical or chemical result. 

b A machine is any assemblage of mechanical elements hav- 
ing a law of action of its own. 

c A manufacture is anything made by the hand of man that 
is not an art, machine or composition of matter. A 
knife having a stationary blade would be an article of 
manufacture. If, however, the blade were pivoted, it 
would be a machine, for it would then have a law of 
action of its own between its elements. The line of 
demarcation between manufactures and machines is not 
at all important, so long as it is clear that a proposed 
subject of a patent is one or the other of these classes 
of inventions, the object being to determine whether 
the invention is one that comes under the patent law. 
There are many inventions which are not patentable 
The department store is a very valuable invention’ 
commercially, but is not such a one as the patent law 
contemplates protecting. 

d A composition of matter is any mixture or combination of 
chemical elements, whether solid, liquid or gaseous. 

A combination of elements may be patentable even 
though all the elements are old, taken separately, or 
taken in any combination less than the whole number, 
so long as the elements of the new combination are 
sufficiently related as to constitute a unity in their 
co-action or ultimate result. 

A new use of an old device or machine or process 
may be patentable, if the new use is so different from 
the old use as not to be obvious to an ordinary skilled 
workman in the art. 
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PATENTS POSSIBLE IN THE NEW DEVELOPMENT 


7 Theoretically, in our new development, there were seven 
different classes of patents which could be obtained. 








“ ake 
a? 


Fig. 3 Dor’s New Last 


a A patent on the last having a toe readily detachable from 
the hinge. 

6b A patent or patents on a method or process, or procedure, 
or series or succession of steps or operations for so making 
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the lasts that the toe and heel parts would be inter- 
changeable, and that when any two of them were fitted 
together they would make a last accurately conforming 
in shape and dimensions to the model re quired. 
ec A patent or patents on machinery for practising such a 
method or process. 
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ric. 4 Onup Last Latut 


d A patent on a blank from which the interchangeable toes 
and heels were to be made by such method. 

e A patent on a new composition of matter from which the 
lasts could be made. 

f A patent on an advantageous method or procedure of 
making shoes which the new last made possible, and 
which will be later explained. 

q A patent on a combination of the removable toe with an 
expansible leg in a shoe dressing and ironing machine. 

The first task to which the inventor of the new development 

(John Doe, as we shall call him for the purpose of this paper) 


S 


set 
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himself was, therefore, to invent a last consisting of a toe and heel 
connected by a hinge, the connection between the toe and the hinge 
being of such a nature as to be readily detachable when desired, 
and yet the whole structure be rigid and strong when the last is in 
eondition for use. This last is shown in Fig. 3. 

9 The last, briefly, consists of a toe A and heel B connected 
by a hinge. The toe has two studs a! and two screws a’, project- 
ing from its rear face, for the purpose of detachable connection 
with the front plate a* of the hinge, the said plate having upper 
key-hole slots a5 which engage the studs a' and lower key- 
hole notches a® which engage the screws a’. A small spring 
bolt a? is also mounted in the rear face of the toe to engage a hole 
a® in the plate and lock the plate on the last when it is home on the 
studs. <A plate a® extends rearwardly from the plate a‘ andis pivoted 
between plates a'® and a" fastened to a projection a” of a drop 
forging a“ in the heel B. A shoulder a“ on the rearwardly projecting 
plate a* engages:a shoulder a on the drop forging, when the last is in 
extended position, to prevent the hinge from opening too tar. A 
locking piecs a'® js pivoted hetween plates a and a, and bears 
against a shoulder on the plate a® to keep the hinge extended. A 
spring normally tends to throw the locking piece into locking position. 
When the last is to be collapsed, the locking piece is depressed and 
held down until the collapsing movement causes it to be caught by 
a cam surface a'® on the plate a’, after which the unlocking device 
ean he withdrawn, and the eam surtace will complete the depressing 
of the locking piece hy the collapsing movement. A projection 
a on the plate a" is caused by the collapsing movement, to push 
back the spring bolt a7, so that the last is not only collapsed, but 
the hinge is unlocked from the toe, and the toe ean be removed. 
The forging a is provided with a flange at its lower end to 
which a metal heel plate a®? is fastened, so that the heavy opera- 
tions in the early part of the making of the shoe can be borne 
by the metal parts of the heel, the wood being insufficient to 
stand the strains. 

10 Having invented the last, it was ne cessary to be able to make 
it, as before stated, so that the toes and heels of the same length 
and width should be absolute duplicates, and interchangeable. 
Commercially, it was necessary to be able to make these toes 
so. that they would accurately and interchangeably fit heels 
In a perhaps distant shoe factory, made, perhaps, se veral years 
before. 
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11 The machinery and method of manufacture of hinged lasts 
which were in use at the time of the new development were incapable 
of making interchangeable last parts. Such old procedure was to 
make a model last which met the approval of the shoe manufacturer 
and then to duplicate that last in a lathe, variously known as the 
Blanchard, or gun-stock, or last-turning lathe. Such a lathe is 
illustrated in Fig. 4. The lathe consists essentially of a station- 


ary frame A having a ‘swing frame” B pivoted thereto at 


C. The swing frame has headstock spindles and dead centers 
which are adapted to support a model last D and the block /, from 


which the new last is to be formed, and to rotate them on axes in 





ric. 5 Dogr’s BLANK ror MakinG Last To! 


line with each other. On the frame A are journaled a model wheel or 
tracer EF and a cutter head G of exactly the same diameter as the 
model wheel and describing a similar surface of revolution. The 
model wheel pivot is mounted on a slide (not shown) adapted to 
move forward and back across the machine on an upright F? that 
is carried by a slide mounted on a guide A! extending lengthwise 
of the main frame. The cutter head is mounted on a journal 
having bearing in uprights G' carried by a slide G? which also 
travels on the guide A}. 

12 In the operation of the lathe, a spring or the weight of 
the swing frame normally draws the swing frame towards the 
main frame until the model rests against the model wheel or 
tracer. As the model revolves, it swings the swing frame back 
and forth, so that the cutter head cuts out of the block, or blank, 
a new last of the same shape as the old one. The carriages of the 
model wheel and cutter head are caused slowly to travel lengthwise 
of the main frame so that all parts of the model surface are pre- 
sented to the model wheel and the corresponding parts of the 
new last are shaped. 
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13. The action of the lathe is as though the tracer or model 
wheel moves, while the swing frame remains still the model revolving 
on its axis, however, and the cutter controlled by and moving in 
unison with the tracer, duplicates the shape of the model in the 
block. The model is a cam, controlling the cutter through the 
tracer, or model wheel. 

14 By means of certain grading mechanism (not shown), the 
model wheel carriage F! may be moved in and out, proportionately, 
as the swing frame moves, so that a wider or narrower last will be 
formed than the model. By means of certain other mechanism 
not shown), the proportionate travel of the main carriages 
and G? may be varied so that a longer or a shorter last will be formed 
It will be seen that the new last is formed in a single piece from toe 
to heel, and in practice a “nub,” or unfinished portion, is left at 
the toe and heel where the chuck and dead-center support the wood 

15 The old procedure of making hinged lasts was to make 
duplicates of the model of a single piece of wood from toe to heel, 
as though an old solid last were going to be made, and then to saw 
up this one-piece last into a toe and a heel and fasten these parts to a 
hinge. Of course, the toe and heel which were sawed apart would 
always fit together, because they were originally part of the same 
last. As, however, a last has no straight lines and no corners to 
measure from or gage by, and is wholly composed of irregular curved 
surfaces and lines, it is impracticable, as a commercial proposition 
to saw up whole lasts so that the toes and heel will be interchangeable 

16 Our inventor, Doe, solved the problem in the following 
manner. He conceived the idea of providing the model headstock 
of the old spindle last-turning lathe with a face plate against which 
the rear face of the model toe part could be held, and providing the 
headstock spindle for holding the rough block out of which the new 
part was to be made, with a face plate parallel to the model face 
plate. He then made a blank, as shown in Fig. 5, which consisted 
of a block of wood having a dressed end, which is to form a rear 
face of the new toe part, and having studs and screws fastened in it, 
precisely like the model toe. In order to hold the model toe and the 
blank against their face plates, Doe provided chucks which are 
shown in Fig. 6. These chucks consist of a spindle A having a face 
plate h?° and having cylindrical plugs (see lower right-hand corner 
Fig. 6) journaled in the head of the chuck. The plugs have undercut 
recesses A’ which are adapted to receive the heads of the studs and 
screws on the toes. The plugs have collars on their shanks which 
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engage notches in the corners of a plate h®, the latter having a shank 
hs pivoted to a screw-rod h™ which can be moved back and forth by 
a hand wheel h®. In the operation of the chucks, the plugs being in | 
their forward position and their undercut slots exposed, the studs [ 
and serews on the toe or blank are ¢ ngaged with the undercut slots, 
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and then the plate A", and pl 
studs rearward, thus drawing the toe or blank against the face plate. 
17 Figs. 7 and S show a last turning lathe which is the same 


igs, being drawn rearward, draw the 


in principle as that shown in ] ig. 4, but having Doe’s chucks H and 
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H* mounted in the headstocks of the swing frame K. The swing 
frame is like that of the lathe of Fig. 4. 

18 In Doe’s method, the rear faces of the model toe and the 
toe being formed are always parallel, and, as the foot-shaped contour 
is formed on the blank parallel to the foot-shaped contour on the 
model, the foot-shaped contours of the model toe and the new toe 
bear the same relation to their rear surfaces, and these toes are, 
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Fias. 7 ANDS Latur Havina Dor’s Cuvuck APPLIED AND PRACTISING Dor’s 
Metuop or Turnina Last Toes 


therefore interchangeable. Incidentally, Doe also finishes the 
entire tip of the new toe by the machine, and saves the cost. of doing 
it by hand-labor, as required by the old process, & Cost nearly as 
great as that of turning the entire remainder of the last. Figs. 9 
and 9a are photographs of Doe’s lathe practising his method of 
turning last parts. 

19 Doe’s method, then, consisted in forming a finished or standard 
surface on the rear end of his blank, corresponding to the rear surface 
of the model toe, and then, so mounting the toe and blank in the 
lathe that these rear surfaces shall always be parallel to each other, 
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and forming a foot-shaped contour on the blank by a cutter guided 
by the foot-shaped contour on the model toe. This method or 
procedure was patentable under the statutory head of “‘arts,’’ and 
we shall see later exactly how it was protected. 




















Kia. 9 Dor’s AcruaLt LATHE 


20 It was necessary for Doe to make certain improvements in 
the grading mechanism of the lathe, whereby the new toe could 


be made longer or shorter, or wider or narrower, than the model 
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toe, because with the grading mechanism of the old lathe, he could 
not foretell with exactness the length of the new toe which would 
be produced, as he must be able to do if it were going to bear only 
its proportionate part of the length of the last, to make a last of 
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exactly the right length when placed on a heel. These improvements 
in the lathe were patentable under the statutory head of ‘‘ machines.” 
21 The blank shown in Fig. 5, in which the toe was to be made 
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was patented under the statutory head of articles of manufacture. 
If Doe had been able to discover a composition of matter which is 
as strong as the rock maple, from which lasts are universally made, 
but which does not have the disadvantage of shrinking and swelling 
with the variations of humidity, he could have patented this com- 
position under the statutory head of compositions of matter. 

22 In the manufacture of shoes, the parts of a shoe are built 
around the last, and the operations which cause severe strain on 
the last, such as the operations of drawing the upper around the last, 
or “lasting,” rolling the sole to shape it to the last or “sole leveling,” 
and driving the heel on to the last (the heel being made separately 


and fastened on all at one operation) or “heeling,”’ all oceur during 
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the first few hours of making the shoe, while subsequent operations 
and the drying of the shoe on the last (which is done with every 
good shoe) take much longer. As the shoe is built) around the last, 
it is desirable that it should dry on the original toe upon which it is 
built, sinee it is impossible to take that toe out and put another toe 
in and have the new toe fit perfectly into the shoe. Doe, therefore, 
wanted to leave his toe in the shoe throughout its manufacture, 
but conceived that, since his heel was heavy and somewhat expen 
sive, to make it strong, if he could take his heavy heel out of the 
last when the heavy operations were over and put in a lighter, 
cheaper heel, this would enable the expensive, heavy heel to go 
back and begin at once the manufacture of a new shoe, thus reducing 
the number of heavy heels which a manufacturer would need and 
also saving the workmen the effort of handling the shoes with the 
heavy heels in them 
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23 Doe, therefore, invented a light heel shown in Fig. 10. The 
hinge consisted of a front plate bh adapted to engage the studs and 
screws on the toe, a rear plate b' hinged to the front plate and adapted 
to be screwed to the wooden heel B. A locking piece b® is pivoted 
to the rear hinge plate and is adapted to engage a hook 6? on the 
front hinge plate when the last is extended and to be flattened down 
out of the way when the last is collapsed. The collapsing of the 
last shortens it enough to allow room in the shoe for engagement or 
disengagement of either hinge with the studs and screws on the toe 

24 Doe WAS, therefore, able to collapse the heavy heel and 
disengage it from the toe and withdraw it from the shoe, and to 
insert the light heel with its hinge collapsed, engage the hinge 
with the studs and serews of the toe, and swing the light heel into 
normal, extended position without disturbing the toe in the shoe. 
25 Doe patented both the combination of the single toe with 
the light and heavy heels, and the method of making shoes which 
consists in starting the manufacture with a toe and a heavy heel, 
and then, after the heavy operations on the shoe are over, removing 
the heavy heel and substituting the light heel, and continuing the 
manufacture of the shoe. 

26 In the manufacture of shoes, as practised before Doe’s inven 
tion, finer era s of shoes were placed upon a form consisting of a 
foot and a leg on which they were dressed and ironed, as the last 
step before going into the boxes for shipm« nt. As Doe had made 
his toe removable from the hinge, he invented a leg to which it 
could be attached, and that, without disturbing the p sition of the 
toe in the shoe, so that he not only saved the « xpense of the Spec inl 
toes for this ironing operation, but the labor of replacing the last 
by the special toe, and he thus made it possible to conduct the 
manufacture of the shoe, from beginning to end, upon a single toe 
around which the shoe was built and which was never disturbed 
the manufacture starting with a heavy heel which was later replaced 


i 
by the lighter heel, and that later replaced by the expansible leg 
of the machine upon which the shoe was tronect. The combination 
of the heel and leg with a toe adapted to be attached to either of 
them, was patentable. 

27 ‘As in all developments, the last and machinery went through 
more or less evolution, usually more, and a system and special 
machines were invented to prepare both the toe and heel blanks to 
fit the hinges so that they might be given their foot-shaped contour in 


accordance with the method which Doe hi vd Invent cl lt Is UnneCeS- 
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sary to describe any of these evolutions and machines, as what has 
been described is sufficient for the purpose of an illustration, both 
of the method of producing such a commercial development and 
of the types of inventions which can be protected. 


THE NATURE OF A PATENT 


28 Having now sketched the development, I wish to explain 
how it was protected by patents, and for the purpose of doing so, 
shall endeavor first to explain the nature of a patent. 

29 The law provides for the granting of patents only to actual 
inventors and requires, as the price of the patent, that the inventor 
shall describe his invention so fully that anyone skilled in the art 








Kia. 11 Turret LATHe 


‘an make and use the invention after the patent has expired, the 
law giving the inventor, in compensation, an absolute right for a 
period of 17 years to forbid all others from making, using or selling 
the invention. As every invention is an evolution from ideas which 
preceded the inventor’s conception, occasionally being the last step 
of a series of improvements extending through centuries, some, and 
often much, of the structure or procedure which the inventor dis- 
closes is not his own invention, but is the foundation upon which he 
has built or from which he evolved his invention. 

30 In order that the public may know what it is free to do, 
and in order that the courts may know when an invention has been 
used by others, the law requires the inventor to point out the part, 
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improvement or combination, which the inventor regards as his 
invention or discovery. The necessity for this has developed the 
practice of requiring the inventor to make one or more series of 
short, terse statements or descriptions of what he regards as his 
invention, at the close of his detailed description, these statements 
being technically known as claims. 


THE NATURE OF A CLAIM 


3] A claim is the measure of the monopoly granted by the 
patent, and it is vital, therefore, that it be skilfully drawn; for 
most inventions are an “idea of means’? embodied in a particular 


form, and many clever mechanics could get the same result by 
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iG. 12) Larue wirnour TURRET 


changing the form of embodiment without changing the principle 
of the invention, or the idea of means. It is therefore very desirable 
that the monopoly granted by the claims shall be broad or colmpre- 
hensive enough to inelude all possible changes of embodiment 
which do not involve a change in the idea of means. 

32 For the purpose of illustrating the nature of a claim, I shall 
deviate temporarily from our example of a commercial development, 
using certain machine tools for the purpose of illustration, as they 
are a more convenient form of illustration for this particular point 

33 We will suppose our inventor, John Doe, to have invented the 
first turret lathe. Doe might have claimed his invention as follows: 

1 claim a machine tool consisting of the combination of a bed having ways, 
a headstock on said bed, a spindle journaled in said headstock, a chuck on 
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said spindle, a slide mounted on said ways, a turret revolubly mounted on said 
slide, a series of tools mounted in said turret, a rack on said slide, a pinion jour- 
naled on said bed and engaging said rack, and a hand wheel for turning said 
pinion, whereby a piece of work may be secured in and revolved by said chuck, 
whereby said turret and tools may be advanced against and retracted from the 





work, and whereby said turret may be turned to bring its various tools into 
cutting position. 


34 Suppose, now, that Doe’s turret lathe was the first machine 
ever invented in which the work was revolved, and a tool mechan- 


ically held on a slide was moved against the work. Suppose that 
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after Doe’s invention, the lathe without a turret, the boring mill 
the pipe-threading and cutting machine and the locomotive tire 
boring machine were invented. It is apparent that, at least in a 
general way, these tools work on the same principle as Doe’s turret 
lathe. In Figs. 11-15 I have illustrated the five types of machines 
to which I have referred, and have shown in full lines in each machine 
the revolving work holder (such as the headspindle of the lathes, 
the table of the boring machine, ete.), the tool carriage, and the 
guides on which the tool carriage is mounted, these being the essential 
features of Doe’s invention and being features which are found in 
every one of the five types of machines. The features, other than 
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the essential features, which differ in the various machines are 
illustrated in phantom lines. It will be seen that although all of the 
four machines following Doe’s invention use the basic idea embodied 
In his machine, none of these machines answers to the description 


of his invention which he made in his claim. For instance, none of 


them has the turret, and most of them lack other elements of his 
claim The courts will not permit an inventor to « njoin the use of a 


machine which omits an element of his claim. If the inventor 


describes his invention In a claim consisting of SIX el 


lements, and 
some one els finds that he ean accom ish the SALT results by 
| ‘ 





14 Mus or Boring Locome ane | 
the use of five elements, the courts will not ordinarily hold the latte 
machine to be an infringement of the elaim The inventor is bound 
by his statement of his invention to the extent at least that one who 
uses less elements than the claim states does not infringe 
35 If, however, Doe had made his claim read: 
| m mach © Col ing of the « n ¢ me, means m ed 
7 id frame for revolving a piece ( guides o d fr extending 
( ird the positior of the work a part mounted on uid guide and a tool or 
ud part, whereby said tool may be held against and guided along the said worl 
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he would have described his invention as truly as his more prolix 
claim including the turret, and yet he would have stated his inven- 
tion so broadly that his claim would have described each one of the 
four subsequent machines quite as correctly as his own machine, 
for the claim would only be descriptive of the full-line parts of the 
five figures. 

36 It will thus be seen that every invention is, so to speak, 
a soul incarnated in a body, and that the form of embodiment can 
usually be changed, and frequently infinitely varied without altering 
the nature of the soul. A further illustration would be to suppose, 
without irreverence, that some one invented the first animal having 
a vertebrated skeleton. All subsequent vertebrates would be 
embodiments of his invention, no matter how much more highly 
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developed they might be or how much adapted for different condi- 
tions of life, such as in water, or in the air, while the first vertebrate 
was adapted only for life on land. 

37 It will thus be seen how vital it is that the one drafting the 
claim should be able to determine what is the soul of the invention, 
and to distinguish it from unessential details of the particular form 
of embodiment, and to express in the claim only the characteristics 
of that soul. It is also apparent that the less a claim says, the greater 
the monopoly granted by it. 


PATENTING DOE’S METHOD OF TURNING LASTS 


38 In analyzing the Doe method of turning lasts, for the purpose 
of drafting the claim, it was seen that there were essentially two 
steps: one, the forming of the rear, abutting, geometrical or hinge- 
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attaching surface on the toe part; and the other, the forming of the 
foot-shaped contour. Doe first forms the geometrical surface and 
afterwards forms the foot-shaped contour. The old method of 
forming the hinge last was first to form the foot-shaped contour and 
afterwards form the geometrical surface. It would appear, there- 
fore, at first blush, that all Doe needed to protect him was a claim 
for the method of forming last parts which consists in first forming 
a geometrical or hinge-attaching surface on the blank, and then so 
supporting the model and the blank in the lathe that their 
corresponding geometrical surfaces should be parallel, and, finally, 
forming the foot-shaped contour on the blank by a cutter guided 
from the model. This would differentiate his invention from the 
prior art and would, apparently, protect its essence. 

39 Doe was apprehensive, however, that some other way of 
making interchangeable last parts was possible than the one he 
had invented, and which would not be described by the proposed 
claim. Doe, therefore, analyzed the problem as follows: Any 
method of making a toe must consist of two steps, the forming of 
the geometrical surface, which we will call step A, and the forming 
of the foot-shaped contour, which we shall call step B. There are 
only three possible combinations or arrangements of these steps. 
A followed by B, B followed by A, and both steps together. This 
showed that. all possible processes of making these last parts by 
cutting must fall within three generic classes, however they might 
differ as to details. Doe’s method which he had already invented 
is an embodiment of the first type. The old prior art which could 
not produce the last parts interchangeable is an embodiment of the 
second type. If, therefore, Doe could invent an embodiment of 
the third type, he could absolutely monopolize all commercial 
methods of making the interchangeable last parts. He, therefore, 
set himself to invent an embodiment of the third type. 

10 =I will not cumber the paper by describing Doe’s embodiment 
of the third type in detail with drawings, but will give simply a 
brief verbal description of it. 

11 Doe arranged the face plate which supported the geometrical 
surface on the rear of the model toe so that that surface would be 
perpendicular to the axis of the spindle on which it revolves in the 
lathe. He then mounted the blank in any convenient way in the 
lathe and turned the foot-shaped contour in the usual way, by a 
cutter guided from the contour of the model, and then acted on the 
rear surface of the blank simply by running the cutter head straigh 











1026 THE MORE FUNDAMENTAL PRINCIPLES OF THE PATENT LAW 


inwards toward the axis of revolution. This formed the rear surface 
of the new toe perpendicular to the axis of revolution and parallel 
to the similar surface on the model toe. While the new toe was 
supported on centres, Doe drilled holes where the screws were to go, 
and by means of these holes and the partially formed rear surface, 
he could place the toe, first in a machine for removing the nub 
where the centre supported the toe on its rear end and then in a 
machine for forming holes to receive the plug carrying the studs. 
The same principle was applicable to the forming of a heel. 

42 This second, or alternative method, which Doe had thus 
invented might be commercially undesirable, but so long as it was 
physically possible to form interchangeable last parts by means 
of it, it was sufficiently an invention to make the basis of a valid 
patent and give Doe the second monopoly which he sought, namely, 
one to protect the third type, in which both ste ps were pe rformed 
together. . 

43 Doe now set to work to see if he could not find a principle 
common to both of his types of method, and, if found, to draw for it 
The result was the following claim: 


The method of forming last parts, which consists in providing a model having 
a toe and heel part, each having a regular surface, said surfaces having a definite 
geometrical relation to each other in the complete last, preparing a last part by 
providing a block with a regular surface, and turning a foot-shaped surface 
thereon by a cutter guided from the foot-shaped surface of the model, the 
which last performs its operation on the block moving in a p ith having the same 
relation to the axis of revolution of the block as the corresponding 


ng suriace ol 


the model bore to its axis of revolution. 


1 


44 This claim does not state whether the geometrical or regular 
surface is formed before the foot-shaped contour, or aiter. It 
correctly describes any process in which one of the two surfaces 
on the new toe is formed and then the other of those surfaces is 
formed, while the first surface, be it geometrical or foot-shaped 
contour, Is held parallel to the corresponding surface on the model. 
This, then, is an essence or soul common to both the Doe methods, 
and the single claim protects them both. The effeet of Doe’s final 
claim was to reduce his two methods from independent genuses to 


species of a single genus. 
INFRINGEMENT 


45 Wewill now consider how a court applies a patent as a 
practical matter in a suit for the infringement of it, by the making, 


| 
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using or selling of an article which the patentee complains of as 
embodying the patented invention. If the competing device was 
a copy of the patented device, there would be no difficulty in reaching 
a decision. But those who seek to evade a patent seldom make 
Chinese copies of the patented device. 

46 Suppose, then, for the purpose of illustration, that Doe had 
not foreseen the possibility of the third type of method of forming 
his toes and had not drafted his claim as broadly as the one quoted, 


but had drawn the following claim: 
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parallel, and then forming the foot-shaped contour on the blank by a cutter 


rice ad from thet Lode 


17 ~=sSuppose, now, a compe titor then sought to evade the patent in 
the manner indicated in Fig. 16, that. is, by forming a model M, 
consisting of two toes put butt to butt and turning a double blank 
N by a cutter O which is controlled from the model wheel P in the 


ordinary manner. Suppose the COT yp titor mounted the blank upon 
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two centers Q and R, on a sawing machine having a circular saw S 
mounted on a carriage 7' traveling between guides, the saw being 
so placed with reference to the centres that it would saw the blank 
on a plane n exactly corresponding to the plane m of the model, 
thus making two toes in which the geometrical surfaces bear exactly 
the same relations to the foot-shaped contours as in the model. 

48 This method of the competitor would avoid the narrower 
claim of Doe just quoted above, but would clearly infringe the broad 
claim first recited. Under our present supposition (that Doe had not 
discovered the possibility of the third type of method and had 
not drawn a claim broad enough to cover both types) he would be 
in the unfortunate position of having somebody utilize his dis- 
covery as a basis for doing the same thing in a different way and 
escaping his claim, and yet really using his invention after all. 


THE DOCTRINE OF EQUIVALENTS 


49 This is a situation which has frequently arisen in the courts 
and the inequity of it has appealed to their sympathy. Claims 
are frequently unskillfully drawn, and the courts, in order to afford 
relief in meritorious cases, adopted what is known as the doctrine 
of equivalents, under which it is held that a patentee is not only 
entitled to what he claims, but to every equivalent of it. An equiv- 
alent is defined to be that which performs the same function in 
substantially the same way. This phrase, “substantially the same 
way,” is indefinite and permits the court to do what it conceives to 
be equity in any particular case. If the invention is one of decided 
novelty and of great service to the public, the courts will hold almost 
anything which performs the same function as the patented element 
or combination to be an equivalent. If, however, the margin of 
novelty is small, the courts will require the elements or combinations 
to be almost identical with that specified by the claim to be an 
equivalent. 

50 In the present instance, it would be argued that the essence, 
or soul, of Doe’s invention consisted in forming a regular surface 
on the blank for the new toe and turning a foot-shaped surface there- 
on by a cutter guided from the foot-shaped surface of the model, 
the sole essential condition being that, whichever cutter last performs 
its operation on the block shall move in a path having the same 
relation to the axis of revolution of the block as the corresponding 
surface on the model bore to its axis of revolution. It will be observed 
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that the competitor carefully preserved the location of the axis 
of revolution in the block by preserving the centres and using the 
centres to position the block, so that the saw in forming the surface 
n moved in a path having the same relation to the axis of revolution 
of the block as the surface m of the model bore to its axis of revolu- 
tion. This is the very condition, the lack of which made inter- 
changeable last parts an impossibility by the prior art. For, in 
the old method the ends of the toe and heel were finished before the 
last was sawed to divide it into the toe and heel, and this finish- 
ing of the toe and heel destroyed the centres, so that the saw- 
ing was done by eye or guess-work 

51 It would be entirely in accordance with many previous 
decisions for the court to hold that Doe, having made an invention 
of decided novelty and commercial value, was entitled to a broad 
range of equivalents, and that although his claim was limited to 
the particular procedure by which he had illustrated his invention, 
namely, to forming first the geometrical surface and afterwards 
the foot-shaped contour, still the competitor’s way accomplished 
substantially the same result in substantially the same way, because 
it utilized the essential condition above pointed out, and therefore, 
what the competitor did came within the monopoly granted by the 
patent and should be enjoined. 


DEFENCES TO AN INFRINGEMENT SUIT 


52 It would be open to the competitor TO show t} nl the patent 


to Doe was invalid for any one of anumber of reasons. For instance, 
if the competitor could show that the invention was known or 
used by others in this country before the patentee invented it. 
the patent would be held to be invalid. If, however, as actually 
happened in the present instance, Doe’s counsel, on cross-examining 
the compr titor’s witnesses, should show that the use of the invention 
before Doe’s invention of it, was in secret, and only the necessary 
employees of the competitor were allowed to see it, and precautions 
were taken to preserve the knowledge of the method from the public, 
then the prior use would not be held to invalidate the later patent 
granted to Doe. The reason is that the object of the patent law 
is to induce inventors to give the public a knowledge of their inven- 
tions, so that the public may use the inventions after the patents are 
dead, and if a person keeps an invention secret, the public does 
not then get any benefit of it, and might never get any benefit of it 
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i 


since the knowledge may die with those possessing it. There fore, 


the courts will not invalidate a patent to a subsequent original 


} 


inventor because of an earlier secret use. If the compe titor could 


show that the invention was in publie use, or described in a printed 
publication for more than two years before Dor filed his application, 
no matter if it all occurred after Doe made the invention, and was 
Doe’s own public use of the invention, or printed description of 
it, his patent would be held to be invalid. There are other 
defences which the competitor nught ral e, but these Are tne 


principal ones, 


53 A patent, being a public grant, is presumed to be valid 
and only the strictest proot of one of the defene 1 @] rie t 


to prevail against the patent 


CONTESTS BETWEEN RIVAL CLAIMANTS TO AN INVENTION 
54 Without previously, stating the principles by wl ( te 
between rival claimants to an invention are decided, I will illust: 


them by a contest which occurred in the present dev: 
55 Doe conceived Ol his method QO} forming intere} nor hle 


i i 


toe parts, and filed his application for patent in the mo! th. let | 


say, of June. He filed his application for patent without previously 
trying the method, or actually practising it, by the u tf machinery. 
An interference, or contest, was declared between Doe’s application 
for patent and an application of another party, whom we will ea 

Richard Roe, which was filed in May. Roe, being the first to file 
his application, Was presum d to be thi lirst mnventor nd the 
burden of proving he was not the first rested on all ter comers 
including Doe. While Le timony Wa being taken in 1 miter 

ference, it was interrupted and re-declared, adding third party, 


whom we will call John Mark, and whose applicatior 

filed in November. It developed that Mark had filed an application 
for patent the previous year, and by failing to prosecuts 
promptness required by the Patent Office rul it had become 

the Patent Office tern abandoned or dead. Mark claimed tl 
Roe had derived a knowledge of the invention from him (Mark 
and that, the refore, Ro had never made the inve ntion, in the sense 
that he had never generated it in his own mind, and so had wrong- 


fully applied for a patent, as the law provides Only lor the granting 


of patents to actual inventors. 
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56 In determining these contests between rival claimants for 
a patent, the law considers an invention to consist of two steps: 
first, the mental conception, and second, the reduction to practice 
of that invention, or the embodiment of it in a form sufficiently 
perfect, so that the invention can be used by the public without 
any further exercise of the inventive faculty. The law considers 
the reduction to practice accomplished when either of two things 
has been performed by the inventor, or by those acting for him at 
his request. Either he must build a machine or an article of manu- 
facture, if the invention be a machine or article of manufacture, or 
the apparatus or mechanism for practicing a method, if the invention 
be a method, and he must, ordinarily, demonstrate the perfectness 


of the machine, article or method actually by operating it. Or he 


may file an application for patent for the invention, and, if the 
examiners of the Patent Office decide that that application discloses 
an operative form of the invention, the filing of the application is 
considered equival nt to the actual reduction to practice by mechan- 
ism, a dis te chnically known as a constructive reduction to practice 

57 In an interference contest, the original inventor who is the 
first to conceive the invention, and who follows his conception by 
substantially uninterrupted diligence in reducing it to practice, 
ending in a successful reduction to practice, either actual or con- 
structive, 1 entitled to the patent, The law does not require that 
the first conceiver of an invention shall also be the first to reduce 
it to practice, so long a he connects hi conception to reduce to 


} 


practic by re asonable cilige nce, | 


Sut, as before stated, the burden 
of proof as between any two contestants is on the later comer into 
the Patent Office. 

58 <A simple graphical diagram will be of assistance in settling 
the contest we are considering. In hig. 17 is shown a diagram of 
the production of an invention. We will represent the conception 
by a vertical line, the reduction to practice by another vertical line, 
and the diligence in maturing the conception into a successful 
reduction to practice, by a horizontal line. A complete inventive 
act, therefore. will consist of two vertical lines connected by a hori- 
zontal line. An interruption, or «a lay in carrying out the reduction 
to practice will be represent d by dotting that portion of the diligence 
line. 

59 We are now in position to draw the diagram in Fig. 18, repre- 
senting our contest for the patent. As Mark was the earliest to 
conceive the invention, his conception should occur farthest to 











1032 THE MORE FUNDAMENTAL PRINCIPLES OF THE PATENT LAW 


the left, being the date when he filed his first application for patent. 
The period between this date, and the filing of his second application 
for patent, being a period of inactivity should be represented by a 
dotted line, showing there was no diligence in reducing the invention 
to practice. When Mark began the preparation of his second appli- 
cation for patent, his diligence really began, and from then on to the 
filing of his application for patent, his diligence line is a solid line. 
As Roe derived his conception of the invention from Mark, we can 
give him no conception line, but simply a diligence line, ending in a 
constructive reduction to practice in the filing of application for 
patent. Doe, last of all, conceived the invention, and connected his 
conception, by reasonable diligence, with his constructive reduction 
to practice in filing the application for patent. 





RKeductioi 
to 
Conception Diligence Pract 
a 
Fig 17 DitaGRAM OF THE PRODUCTION OF AN INVENTIV 
Ct ee a - 
Richard Roe ——————— cq 
John Doe +t — 
Fic. 18 D1aGRAM OF THE DoE vs. Rog vs. MARK CONTEST FOR THE PATE? 


60 As Roe never performed the complete inventive act, since 
he never conceived of the invention himself, he was not entitled to 
a patent, even though he did file an application for a patent on the 
invention earlier than Doe’s application, and earlier than Mark’s 
second application, therefore it is either Mark or Doe who will be 
entitled to the patent. As Mark’s first application for patent became 
abandoned, the law only regards it as evidence of conception of the 
invention, and neither as evidence of diligence, or reduction to 
practice. As Mark was, therefore, as the courts have termed it, ““sleep- 
ing on his rights” at the time Doe entered the field, Mark is restricted 
to the date when he filed his second application for patent, which, 
in effect, makes his conception of the invention later than Doe’s 
conception of the invention, the law regarding it as though Mark 
had never conceived the invention until he filed his second applica- 
tion for patent. This makes Doe the first of the three to conceive 
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the invention, and as Doe diligently followed his conception by a 
constructive reduction to practice, he was legally the first inventor 
and secured the patent. 

61 While it is impossible, within the limits of such a paper as the 
present one, to give a complete statement of all the fundamental 
principles of the patent law, the purpose of the paper has been 
accomplished if it has given an intelligible understanding of a suffi- 
cient number of those principles to put the engineer and manufacturer 
on his guard, so that he may know what can be accomplished, and 
When, and how to utilize his counsel in such matters. 








TAPS AND SCREWS 


At the meeting of the Society held in New York, March 12, 1912 
a paper by Fk. O. Wells of the Wells Brother Company Greenfield, 
Mass., was presented by H. I. Harris, testing engineer for the com- 
pany, on Taps and Screws. 

The average user of machine screws and bolts hears very little 

about the finely drawn theories in regard to angles and other details 
and their practical application to tap and die making. The ability 
to buy or make screws and bolts which can be depended upon to fit 
the tapped holes in the product under manufacture is, however, 
a matter which demands attention. Differences in the dimen- 
ions of the screws and the tapped holes must be made in order to 
tllow for unavoidable imperfections in manufacture and wear on thi 
taps and sufficient freedom of fit, but this should be confined to 
such small limits that the smallest yy rmissible diameter for the taps 
will be slightly larger than the largest. permissible diameter for the 
Crews. If these limits are too large, a serew which hiapype ns to be 
used in a hole tapped hy & Maximum sized tap may he too loose 
The limits must be closely guarded; but at the same time they must 
not be so small as to prev nt an inte rehangeabl assembling, and 
must also allow for a reasonable amount of wear on the tap. 

The two factors most vital in this connection are the size and the 
lead. It is very important to understand how the size is to be 
measured. The fit of any screw should be on the sides of the angel 
of the thread, as the outside and root diameters hav comparative ly 
little to do with the actual fit; for, unless the angle and the lead of 
the threads are the same in both serew and tapped hole, and thi 
diameters measured across the angles of the threads are relative ly 
right, a proper fit can not be obtained, no matter how close to siz 
the outside and root diameters are held. 

Fig. 1 shows one effect of fitting together nuts and screws of 
different angles. In this case the screw is shown with a more obtuse 
angle than the nut, and the bearing between them, if one eould be 

LOS: 
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obtained this way, would be on the sharp, fragile apexes of the 
teeth. 

The necessity of measuring the angle accurately has led to the 
adoption of the term pitch diameter for screw threads, as well as 
for gears, and those who have gone carefully into the study of screw 
threads are using exclusively this method of measuring. 

Fig. 2 shows a micrometer which measures these important 
diameters across the angle. The great merit of this particular tool 
is that it is not rendered inaccurate by the helix angle of the thread; 
that it will measure the finest lead thread as well as the coarsest 
within its range, and that it has the greatest range that has been 
developed. 
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Fig. 1 Errect or Firrinc Nuts anp Screws OF DiFFERENT ANGLES TOGETHER 


Fig. 3 shows how variations in the lead affect the pitch of a screw. 
The angle in this case has been assumed to be correct, but the nut 
has been tapped with a tap having long or stretched lead, with the 
result that a bearing cay be had only in two places at the most, as 
indicated by AD and BC. 

This is not by any means an exaggerated condition and explains 
the reason why a nut, tapped with a large diameter tap, will often 
start freely on a screw, turn a few turns, gradually becoming less 
free, and then bind. It has then found its AD and BC and cannot 
move further, because the position of the bearing on opposite sides 
of the thread acts as a wedge. 

While it is possible that on small work and with soft metals, 
screws might be put together in this way, it is very evident that it 
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would not be a good job and would very soon prove unsatisfactory. 
It would also tend to place all the strain on one tooth at a time, 
making it possible, under a sufficient longitudinal strain, to strip 
one tooth after another with a shearing action, at a small percentage 
of the power that would be required to strip them all simultaneously 
when the lead is correct. 














Fic. 2) MicrRoOMETER FOR MEASURING DIAMETER OF ScREWS Across THE ANGLI 
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hia. 3) Errecr or VARIATION IN LEAD UPON PITCH OF SCREW 


As stated, the user generally desires only to have his serews and 
bolts fit satisfactorily. Those who do a large amount of assembling, 
where thousands of screws of various sizes are used, know the diffi- 
culty of this proposition. They are acquainted with the variation 
to be found in machine screws, as well as in the tapped holes, and 
with the delay which this makes in assembling, as well as with the 











1038 TAPS AND SCREWS 


difficulty of supplying duplicate parts. For this reason, many are 
using point limit gages especially made to measure the screw diam- 
eters across the angles, and so insure the uniformity, within working 
limits, of the screws to be used. 





hia. 4 Pornr Limir Ga 





Fig. 5 ScrReEwW GARRIED DOWN TO Minimum Limit in Point Limit Gaai 


Fig. 4 shows one of these gages in use. The ScTeW being The asured 
has just been passed on the “go,” or maximum limit, and with the 


same movement is carried down (see Fig. 5), to the “not-e@o.”’ o1 
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minimum limit. The serew being inspected in these two figures 1s 
evidently a good one, since it passed between the zo, but will not 
pass hetween the not-go points. 

The rapidity and accuracy of this method of measuring threads is 


partly apparent, but its great efficiency may be better realized if 


actual figures are given. An inspector of }-in. taps for limits on 
angle and outside diameters with two limit gages of this stvle, will 


Orso about 750 per hour or ordinary SscTeW work, not requiring 


such extreme care, the output might be even greater. 
As to the lead of taps, there is little doubt that most makers use 
omewhat similar method to secure uniformity of product. — It 
must be remembered, however, that as all steel expands and con- 


tracts with I) nt and cold Lips chang their l¢ wi to some extent in 


the hardening process. If, in addition to this, they are warped on 


| () rp Ww Hat - AI i i 
ne Threaded) end thie ie thie miei rh (| pete ol thre trapped 
hot i} iM ren (| ( n | Seen | 1) 

lo what en l elect ont Soler in ad, angle 
ngle diameter and warping, must be added the effeet of usage in 
reducing the size of the tap by wen is WV | { 


well the commercial 
iintions of lead, angle and diameter in the serews or holt and it 
| 


will readily be seen that under the best possibl conditions there 


will be a multiplicity of minute errors that will have to be 


taken 
eare of by the allowance between the minimum limit of the tap and 


the maximum limit of the crew. Phere Will also have to I 


ch TNL 


mum limit set on the tap and a minimum limit set for the serew. to 
provide for manufacturing allowances and to prevent too much 


looseness in the fit of the thread. 
There is great diversity of opinion at 


ind die makers, and serew makers in general. as to what these al 


thr present time among ft ip 


low- 


ances should be, and what constitute the correct limits for the tap 
ind SCTeEWS Of the | . =. mt mdard sizes, with the result that a buvel 


or manufacturer has trouble in securing taps to suit his screws, o1 
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screws to fit his tapped holes, and is working under a serious handi- 
cap in his efforts towards proper fits and interchangeable work. 

The Committee of the Society on the Standard Proportions of 
Machine Screws gave, in its report of 1907, a list of standard ma- 
chine screw sizes, with diagrams and tables of standard proportions, 
limits for screws and taps, sizes of references, gages, etc., which 
received the endorsement of, and has been of unlimited value to, 
the industrial community at large. The question of limits for the 
larger size screw threads was, however, left unsettled, and this 
question, from its far-reaching nature, is too large a matter to be 
settled by either the manufacturer or the user. 

In order to determine some of the conditions under which the 
tap has to work, such as proper sizes of tap drills, best lubricants, 
the correct cutting angles and shapes of flute, the right number of 
threads among which to distribute the cutting, the best methods of 
tempering to increase the life and strength of taps and prevent undue 
distortion and shrinkage, etc., Wells Brothers Company have had 
special testing machines built for showing the power required to 
drive a tap, and for recording the tap’s cutting action on indicator 
cards or charts. 

It is often found, in cases when one would least expect it, that a 
manufacturer is actually punching or drilling holes for tapping of a 
smaller diameter than the root diameter of the thread, so that the 
end of the tap must act as a reamer before the thread can be cut. 
In this case the tap becomes a taper reamer with unrelieved chip 
breakers, and reams a taper entrance to the hole. Oftentimes it 
will fail to ‘‘catch the thread” at all, and will therefore ream clear 
through or to the bottom without threading. Or, if the thread 
does happen to catch after reaming part way through, a short, weak 
thread is the result. 

This requires considerable power, often beyond the breaking 
strain, and explains why taps sometimes refuse to cut a thread at all, 
and also why taps sometimes break almost as soon as they begin to 
cut. When it is remembered that, generally speaking, more than 
80 per cent of the standard thread depth is never necessary in manu- 
facturing, even for shallow holes, and in many cases not more than 
50 per cent, the folly of having holes too small can be seen, and, in 
most cases, even of attempting to secure a full thread. 

Tap drill sizes for machine screws in particular, should be varied 
according to the material to be tapped, and the depth of the tapping. 
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toughly stated, for holes that have the screws enter more chan 1} 
times the diameter, 50 per cent or half thread is usually sufficient, as 
the head will break off, or the screw will stretch or break before the 
thread will strip. 

Soft, tough material, such as copper, Norway iron, drawn alu- 
minum, ete., should have a larger hole for the tap than the harder 
and more crystalline materials, such as cast metals. This is because, 
if they are drilled smaller, the tops of the threads are liable to be 
torn off, which decreases the effective depth of the thread in the tap 
hole, and results in a poorer thread than if the hole had been origin- 
ally drilled a little larger. On the other hand, in these more tenacious 
ductile materials, if the hole was originally a little large, the tap, 
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especially after the keen edge has become slightly dulled by use, 
will reduce the size of the hole by spinning or drawing the metal at 
the tops of the threads, thereby increasing the effective depth of the 
thread. 

It should also be remembered that it is impracticable to tap a hole 
with the basic root diameter size, unless the much slower processes, 
with serial taps, or long step taps, are used, so as to divide the tap- 
ping operation into a series of successive steps, each removing a 
small amount of metal. The size of the hole also affects very ma- 
terially the power required for tapping, and the tap breakage. This 
is particularly important in machine tapping, which is the main 
thing to be considered in manufacturing. The power is also affected 
by the kind of lubricant used, by the condition of the tap, whether 
sharp or dull, by the shape of the cutting edges and their effect on 
the shape and action of the chip, and also by the spaces allowed for 
chip clearance. 


lig. 7 shows three taps with different fluting. The tap at the 
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middle produces a long curling chip, which, in a deep enough hole, 
would have sufficient length to curl up tightly, jam the tap and 
cause the tap to twist or break off, if there was sufficient driving 
power. The chips are shown on Fig. 8. The length, the curled 
twisted form, and the large percentage of tightly curled chips should 
be noted. 

Fig. 11 shows nuts in which long curled chips have rolled up and 
broken the tap. Note, however, the clean, smooth thread. As 
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shown in Fig. 7 the tap at the right tears and pushe s the metal ahead 
of it, often accumulating cnough conrpressecd unseparated metal to 
resist further compre ssion and break the tap. This tap broke while 
tapping cold-punched nuts, at 1100 in-lb., twisting off near the 
shank, in spite of the fact that the work was divided among 48 cut 
ting teeth. 

The chips from this tap are shown in Fig. 9. Their compressed 
character should be noted; in fact, they show by their appearances 
the relatively large amount of powcr and increased breaking Strain 
required on the tan. 

ig. 12 shows the sections of four nuts tapped with this kind of 
tap, and in tapping which, the taps broke. The compressed and 


mashed-together mass of metal adhering to the thread, and the torn 
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| condition, are noticeable. When four of these obstructions accumu- 


late in one tapped hole, one for each land, the tap is apt to give out. 
In Fig. 7 the tap shown at the left not only cuts a free, slightly 


Se 
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hic. 10 Crips MADE BY THE Tap aT Lert or Fia. 7 
curling chip, but will break the chip into short lengths that will 
readily slide out of the way along the flutes when pushed by the 
successive chips, or carried by the lubricant. It uses about one- 
third of the power, on an average, that the tap on the right does. 
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The chips cut by such a tap are shown in Fig. 10. They are free- 
cutting and short and the tap works under much less strain than 
with the other forms of fluting, as continued tests with different 
forms and in various metals have proved. 

hig. 13 shows a section of a nut in which this last stvle of tap was 


| irted and then the nut was cut open to show the action of the chip 





j 

Kia. 11 Nut \ | CuRLED Cui R | 

rHeE ‘J 
| | SEOTI ye | N TAPPED WITH |] att 1100 |] | 
| | s Ni ( ! | ~ 

BY ‘Tal 

] ( TE] \ 

The smooth thread and clean, short curl of the chip whiel n the 


point of breaking should be noted. 


As almost all machine tapping is in through | 


holes, and the 1 


of the bottoming tap are extremely few, experiments were made o1 


the effects of sharpening or grinding the taps back from the end for 


a varying number of threads, so as to ascertain the effect of dividing 
the work among more Ol less cutting teeth. It was found by 





i 
' 
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repeated tests and careful record, that it requires approximately 
25 per cent more power to drive a tap which has been ground back 
but four threads, which, in a four-flute tap, divides the cutting 
among 16 teeth, than for one which has been ground back six threads 
and having 24 cutting teeth. The 24 cutting teeth also gave much 
smoother threads, and cut more closely to size. This shows that for 
general use, & tap ground back six threads works better and will last 
longer than one ground back only four. 

Fig. 14 shows a very badly chattered nut, the chattering being 
eaused by burrs thrown up on the cutting edges of the tap during its 
manufacture; this has the same effect on the cutting edges of the tap 
that relieving or backing off the threads would have: that is, it cuts 


large and rough, and jumps from side to side 





ric. 15 Burrs THROWN Ure on CutrTinG EpGes or Tap, Cavusinc CuaTTreRING 
or Nw 
hig. 15 shows a magnified view of thes burrs. This shows the 


necessity of having Taps free from burrs and great attention has to 
be paid to this point in order to produc good taps. 
the power required for 


The effect of different materials upor 
tapping is shown in Table 1, which gives a chart of the results found 


on 14 different Taps tested on test piece s of five different materials. 
The maximum and minimum power required by each tap when 
tapping consecutive test pleces is given in inch-pounds. It will be 
seen that drawn brass required, on an average, 65 in-lb. and is very 
uniform, and that while crucible steel is also a uniform cutting 
material, it required an average of 261 in-lb. or four times as much; 
cold punched hexagon steel nuts required an average of 190 in-lb., 
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and hexagon serew stock, tapped endwise, 197 in-lb Phosphor 
bronze shows the biggest power variation for the samy tap, or through- 
out the test. It require d an ave rage of 228 in-lb. Taps Nos. 6 and 
8 had a slightly poorer form of flute than the rest, and did not cut 
as smoothly hor as easily, as may be seen by referring to th power 
readings in the table 


TABLE 1 VARIATIONS IN THE ACTION OF TAPS ON REPE’ PION 


Pil Vl I I 
DIFFERENT MATERIALS 

\ 1 ‘ R OF TEs 
| re ( ( 
| { 

ty) 

{ 
I 
i 

Table 2 shows the effect Ol 1 ying the root d mete! ha using 


different lubricants 


In this table, which is the final result of | te 
the breaking strain is taken fo comparative purposes LOO pet 
cent strain (the power required to breal propel mad 13 
| 5 & plug tap is approxin tely L000) in nd the lesser 
strains required for tapping holes under different conditioy re given 
fis percentages of this. The Test pieces used wer mmon hexagon 
cold punched nuts accurately reamed to the resp e drill size 


and the taps used were regular stock 4-13 U.S. 8 
The points which this s ries of tests se« mM To ¢ mp 
are as follows: 


a That the lubricants u ed, up to a certain point, | 
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same effect on the cutting power required as more or less 
metal to remove should have. For instance, to tap a >-in. 
nut with a 0.425-in. tap hole, using machine instead of 
sperm oil, would have practically the same effect on the 
power required, as reducing the diameter of the tap 
hole 25 per cent of the double depth of the thread. 
Referring to Table 2, it will be seen that the power ts 


approximately double in both cases, from 16.5 per cent 
to 34.2 per cent on changing from sperm oil to machime 
oil, and from 16.5 per cent in the sperm oil column, to 
35.5 per cent changing from a 0.425-in. to a O0.400-in. tap 


drill hole. 
b ‘That animal lard oil, sperm oil and the graphite and tallow 
mixture are the best lubricants of those teste: 


c Thata food cutting compound is better than some mineral 


lard oils for the purpose of tapping 


ad That machine oil Is a detriment MSten ol I } that 


taps will cut better dry than with it. 


e That the number of breakages can be greatly reduced by 


] 


the use of a proper lubricant, and that taps should never 
be used dry in steel. 

f That the diameter of the tap drill hole should not be any 
smaller than is absolutely needed to give the necessary 
strength, and that if this requires a full depth of thread 
on any particular size, it would be advisable, from a 
tapping standpoint, to gain strength by using a large 
size of thread in combination with an over-size tap hole 

J If for any reason it IS desirable to produce a thre ad having 
the full depth, in order to prevent breakage of taps and 
the tearing of the tops of the threads (which ultimate ly 
increases the size of the tap hole), serial taps should be 
used with the best lubricant obtainable. 

h ‘That every decrease of 0.001 in. in the diameter of the tap 
hole, materially increases the power required to tap it 


and also increases the percentage of broken taps; and 


that as the tap hole gets smaller, the power required 

increases and the breakages occur in increasing ratio 
Referring in Table 2 to the sperm oil column, it will be seen that the 
decrease of 0.015 in. in diameter from a 0.425-in. to 0.410-in. hol 


required only .5 additional in-lb. in power, or an average of a little 
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over 4 in-lb. per 0.001 in., while the decrease of 0.010 in. from 0.410 
in. to 0.400 in. required 125 additional in-lb. increase in power, or an 
average of 12.5 in-lb. per 0.001 in. 

In concluding the author stated that he had presented only a 
small part of the tapping proposition; and that the item of greatest 
universal interest among tap and screw makers and users in general 
is the question of the adoption of standard limits for the manu- 


facture of screws and tans of the U.S. Standard sizes 
DISCUSSION 


In the discussion which followed the reading of the paper, F. G. 
Coburn! stated that while on duty at the Mare Island Navy Yard, 
in California, he succeeded in getting the Navy Department to adopt 
the Society standard for machine screw taps and dies as well «as 
that for machine screws; previously there had not been a singl 
first-class, high-grade tap in the whole Navy Yard. There is 
one more important step to be taken in the case of machine screw 
taps, namely that of standardizing the shanks and shank squares. 
Now a great deal of time is lost, and confusion caused, because som 
of the machine screw taps will not 20 through the holes, the square 
or section not being of the right size. Something must also be done 
for the hand taps and tapper taps, dies for bolt machines, ete. A 
large loss is now caused by nuts bought from one manufacturer not 
going on bolts bought from another, or hy tapper taps making in the 
nut machine nuts which will not go on a bolt drawn from the store 


room. 


W. R. Porter described the method of measuring threads used by 
the 8. 8. White Dental Manufacturing Company. 


GrorGceE W. ApaMs? described the screw and tap situation in the 
Camera Works of the Eastman Kodak Company, at Rochester, N. 
Y. The particular requirements of the construction of the photo- 
graphic camera demand a very high accuracy of the screw and en- 
force the use of a very fine thread. About 15,000,000 serews ar 
produced, and while some of the screws run as large as 1.330-40, thi 


screws used most are 0.060-90 and 


g-/2, the former size being used 
principally on the shutter in which is mounted the lens. Mr. Adams 


sets the following limits on this 0.060-90 screw: 


Assistant Naval Constructor, League Island, Philadelphia, P 
2 Kastman Kodak Co., Rochester, N. ¥ 
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Minimum screw 0.059 
Maximum screw 0.060 

This allows 0.001 in the manufacture of the SCTCWS. The tap 

makers are allowed 
0.001 over the basic for the minimum tap 
0.0015 over the basic for the maximum tap 

This gives 0.0025 between the largest tap and the smallest serew 
and allows 0.001 wear on the minimum tap before the gage will bi 
tight in the hole tapped. 

It requires considerable attention on the part of the operator to 
hold these sizes, but Mr. Adams believes it to be practic il He has 
made some tests on taps in the past few weeks, and found that hi 
could tap on an average 6100 holes through 0.040 sheet brass 
which he considers to be a good record for such a small t Pp No 
stream of oil is used on the tapping machines, as many of the parts 


are plated before tapping. This is done to prevent the nickel filling 


up the holes or decreasing them in size. ‘In place of oil a special 
lubricant is used made by W. J. Foul, of New York. It resembles 
bees-wax in consistency, but Mr. Adams stated that he is experi- 


menting with an air brush, so connected with the tapping machine 
as to throw a very fine spray just before the tap enters the work. 
In the manufacture of small screws the dies play a very important 
part. The Acorn die was found to give the best results, with the 
clie in many cases ground on the mace, reducing the lead from 3 
threads to 1 thread, so as to allow a full thread vi ry close to the 
head of the screw. This has been found to be more efficient than 
using a small pe neil and grinding inte rnally on the edge of the teeth. 
In closing his remarks, Mr. Adams called attention to the obliga- 
tion laid upon the tap manufacturer to educate the publie in the 
methods of measuring taps; to do this, information should be given 
in catalogues so that the ordinary workman in the sl op can unde! 
stand how to make a tap for a screw, and how to measure it. There 
are now many shops, and big shops at that, in which there are no 


suitable instruments for measuring taps. 


Kk. Howarp Reep said that he had found in many serew threads, 
especially in the nut, that the standard as adopted by the Society 
does not allow the manufacturer sufficient leeway. The machine 
screw nuts are made much thinner in proportion to the diameter ot 


the screw than are the standard sizes of nuts, with the many frae- 
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tional sizes. On that account it might seem that it w much easier 
to tap the nut and get a full thread in it than it would be to tap 
U.S. Standard nut. This is undoubtedly the case, but at the same 


time it Is necessary to make the machine screw nuts verv quickly 
The price of the product does not admit taking much time in thi 


proce s oO] tapping 


\bout { full thread is put in, but so far no complaints have been 
received on account of the nuts being made with too little thread 
in them: in fact, that is as near as it is found possible t comme) 
cially. 

Horace Kk. JONES suggested the use of the following method 
finding the outside diameter of a screw of a certain number 
multiply the number by 0.013. and subtract 0.06 

CHARLES B. Russe! discussed the commer hue dopti 
a | S. Standard thread and doing wav entirely with the V-thre 
to which end tap manufacturers have becn working for mmbe 
ven ‘o determine the progress of the doption of the [ > 
Standard thread, the spenke r looked up his ( ol 1 = 10) hie 1) 
vear, taking the two types, the tapper tap and the orcin hana 
tap, which are used by machinists for various purpos nd found 
93 per cent of sales in the | Ss. Standard against 7 per cen mh tive 
V-form. Letters from fifteen of the most prominent m eture) 
of bolts and nuts, and of cap and set screws, have hown ert Thee 


ivernae output Wn bolts and nuts was per eent mn thie | Qe. Stand 


ard form of thread against 1 per cent in the V-form, which shows 


practically a complete adoption of the U.S. form of thread: in tap 
ana SCTCWS, however. the output Wiis Only 53 per nt of the | a 
Standard form of thread against 47 per cent in the V-form of thread 

J. 1. Winter ? spoke of the trouble manufacturers sometimes | ( 


vith customers who judge a tap by its outside diameter, mainly | 


cit i 


cause the ordinary outside micrometer is the only instrument the 


manulacturers have; as a matter of fact, customers would get more 
wear out of a tap that is slightly oversiz \s regards lubrication 
eotton seed oil is both cheap and very goo il 11 (uM y when 
put on the machine, the application of a little kerosene oil will over 


come that diffi ulty. 


Wiley W Russel, Greenfield, Ma 
Winter Bros., Wrentham, Mass 
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GEORGE Bb. Pickop suggested in regard to the adoption of U. 5. 
Standard for thread diameters, that it would be a good thing to add 
to those diameters already established the standardization of the 
diameters of head and thickness of head, and width of slots in screws 
of the U.S. Standard, and also the length of thread cut on the body 
of the screw. These items ought to be fixed as well as the other 
diameters. 

The V-thread cannot be abandoned on pipe threads, as the flatten- 
ing of the top of the thread and the changes in the tap diameters 
and possibly die diameters might leave a space at the outside diameter 
which would present a starting point around the taps and cause 
leakages in the fittings. 


F. O. WELLS said that one of his experiments with an ordinary 
commercial tapper showed that it has a factor of safety of only 2 
when new; when dull, he does not know what the factor of safety 
was. He had further found that a small shank tap is very nearly as 
strong: as a large shank tap. He also mentioned that oil of some 
kind with a soapy body will make a difference in the size of the 
screw. With the same die there will be a difference of 0.007 to 0.008 
in. between the sizes of a screw made with lard oil, and one mad 
with a soapy compound. 


C. B. Buxton! wrote that one of the greatest troubles of the 
present time is the question of obtaining the proper lead on serew 
parts, such as dies; this is not readily detected because the usual 
gages are not of any considerable thickness, but becomes very notice- 
able on many automobile parts, due to the internal member being 
threaded to such a length as to permit adjustment, and a screw that 
is cut to gage will not enter more than double its diameter before 
there occurs an interference, even when the tap cutting mating 
member is correct to pitch and lead. 

On some alloys of aluminum, due to their peculiar character, the 
hole is increased, not by the cutting edges of tap, but by the natural 
flowing of the metal away from the point. 

Table 3, while not entirely free from error, was compiled mainly 
from the condition actually observed of the thread after being tapped, 
and has been successfully used for five years. 


Tool Supervisor, American Locomotive Company, Providence, R. L. 
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WILFRED Lewis. The U. 8. standard V-thread, flat top and bot 
tom, should be adopted, I think, not only for pipe, machine and 
boiler work, but also as a universal world standard for all kinds of 


binding screws. I do not think this form of thread can be lmMprovea 


upon, but it is Love rally admitted that the U.S. standard pit hes in 


rABLI YSTEM FOR THREADS USED BY AMI ICA OCOMOTIVI 
COMPANY 
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An Important advantage of the | Ss. standard over the machin 
’ screw standard is that the former runs in sizes which can not be for 


gotten, while the latter runs in sizes which can not be remembered 
ind this diffe rence marks the advantage due to a natural svstem of 


binary subdivision over a decimal system, with its long and short 
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jumps in spacing. Another point to be considered is the advantag 
of giving the odd sizes, as for example # and 2}, the same pitch as 
the more common 4 and 3? sizes. Then, when a thread is stripped, a 
full thread can be tapped a little deeper in the same hole and an 
expensive casting need not be thrown away. At present this is 
seldom possible because the next size larger is generally of a different 
pitch, 

The sizes 3, 2, { and {, stepping up by }, form a group well spaced 
and convenient for all practical purposes between 3 and 1, and to 
obtain larger or smaller standard sizes, | would simply multiply o1 
divide these sizes hy two. For instance, I would have {, é) Js, 
ty ves» ve for machine serew sizes, and split the differences for extra 
sizes Which would have the same pitch as the next size smaller in 
every case. Between 5 and 1, the extra sizes would be 3, 1), and 
is and continuing to larger sizes, the standards would be 1, 1}, 13. 
l ¢ and the extras 1}, 12, 13. 1Z, having respective ly the same pitches 
as 1, 14, 13, 13. Continuing, the standard sizes would run 2, 25, 3 
34, 4, 5, 6, 7, 8, and extra sizes could be added if desired. In this 
way there would be 25 standard sizes between { in. and & in. inclu 
sive with 24 extra sizes interpolated. The standard sizes would 
naturally fall into general use by reason of their simpler bases 4, 5, 
6, 7, as compared with 9, 11, 13, 15, and the extra sizes would always 


be in readiness for renewal or re pairs. 


Kk. Howarp Reep took up the causes operating for and against 
the general acceptance of the A. S. M. E. standard. The manu- 
facturers have weleomed the definition of sizes and limits, the redue- 
tion of the number of pitches and the liberal allowance in setting 
limits of variation. Against it is mainly the existence of some pre- 
viously existing standards which are held to by large users of machine 
screws. Foremost among these is the Pratt and Whitney standard 
which is used by the electrical industry. It is, however, Mr. Reed’s 
CX} rience that changes in the A. S. M. E. standard could be brought 
about more casily than seems to be imagined by those using other 


standards. This could be done for sizes wher noticeable varia- 


tion occurred, by changing the size directly from one to the other, 
arranging as near as possible to use up taps, screws and parts to the 
existing standard before starting on that of the A. S. M. E.. or. hy 
comparing each standard, size for size, and gradually working the ex 
isting standard over by increasing or decreasing by small increments 
the limits of that size untill the A. 8S. M. E. limits were reached. 
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\s to the manufacture of screw threads to the A. S. M. Ie. standard, 


the most important point is the placing of emphasis on the pitel 
diameter instead of on the outside diameter. This also is the prin 
cipal point of difference between the cut thread and the rolled thread 
while in the cut thread the outside diameter is determined by the 
outside diameter of the stock chosen, in the rolled thread there is 


oO the st 1 | the die, the variation « t he diametet >] t he blank 
rah thy ndjus ment of the rolling dies, all of these being factors in 


determining thr outside diameter of the fin hed screw 


(dnc djusted, the pitch diameter of screws produced by the 
thread roller remains constant durme the life of the di while the 
utside diameter varies with the size blank on which the thread is 
it This bemg the cas CNAME 1 ol the limits cannot taal 
now ho well suited th A. S. M. I tandard is for the pro 
cl} " ed thread 
\\ misichine nuts, tl pplie 1) he A. S. M 
| I iy ( quiere! ( 1 iil ! die thy ig} 
YF usag hn accustomed to et ! pitetye eC. 2 
haimeter screw 10-24 wor | roport | to 1-9. and 
1-36 prop ! to 4-S. Wher wider t 8 or 9 an 
making full threads in steel nuts, you have the problem of manu 
facturing machine screw nuts ven though these are proportion 
hinner than fractional sizes, it is commercially impossible to 
i full thread. so that, from a manufacture) woint, the tap drill 
| ( nthe ALS tandard will not give working lysis lol punching 
or drilling nuts Machine serew nuts with only half thread are 
| } iking acceptable to the trad md when they are apt to 
be used with screws of various standards it is po ly better thai 
no attempt is made to tap full thread 
Lurner D. BuRLINGAME. For many years and from many dire 
ms there has been a eall for an additional screw thread standard 
ner than the U.S. standard thread, not to replace the U.S. stand 


rat tout to provide for other need 


In IS85 Maj. William R. King read a paper before the American 


nstitute ol \Miining engineers on the ubmect of erew threads in 
hich hie took the ground that Thi | >. standard Trine cl 1 Ot Too 
COATS! } pitel for e rtain classes of work. claiming that the thre ded 


l 


bolt made according to that standard is weakened more that 


] 


necessary, ma proposing i st ind ird havine hh mere (| number ol 


threads th reby reducing the at pth ol thre ic] 
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In 1887 John L. Gill, Jr., read a paper before the Franklin In- 
stitute also criticizing the U. S. standard thread for certain classes 
of work and advocating a thread which would not cut so deep. Hi 
says, “To have a thread suitable for all kinds of work is not prac- 
ticable,” and for this reason he favors the adoption of an additional 
standard. 

At the Boston meeting of The American Society of Mechanical 
Engineers in 1902, Charles C. Tyler presented a paper on ‘‘A Pro- 
posed Standard for Machine Screw Thread Sizes.”’ This led to an 
extended discussion in which a number of standards were proposed 
all calling for finer threads than would be obtained by using the 
U.S. standard formula. 

At the meeting of the Society in December 1902, Charles T 
Porter read a paper entitled Finer Screw Threads. He said, ‘I have 
for several years felt a growing conviction that the pitches of ow 
machine screw threads are far too coarse and ought to be changed. 
They reduce the area of the bolt unnecessarily. The Sellers (U.S 
standard) thread made a considerable gain in this respect, but in 
the larger bolts the reduction of area is still two or three times as 
much as it needs to be. Again, the inclination of the thread permits 
the nut to be jarred loose easily. For these two reasons threads of 
a much finer pitch seem to be called for.” 

In 1902 a committee on screw threads, consisting of thirty mem 
bers, was appointed in Great Britain representing the Institution 
of Civil Engineers, Mechanical Engineers, Naval Architects, Elec- 
trical Engineers and the lron and Steel Institution besides a number 
of other interests, and after making careful inquiries and holding 
extended conferences, the committee brought in a report advocating 
the addition of a fine standard for screw threads to be used in addi- 
tion to the Whitworth screw thread standard. This to be ealled 
The British Standard Fine Screw Thread. In making the report 
the committee said, “Inquiries have, however, elicited a practically 
unanimous expression of opinions that the existing Whitworth series 
of pitches for screws from } in. to 6 in. in diameter inclusive do not 
fully satisfy all requirements, and that where the screw thread is 
subjected to shock and vibration or extra strength is required in thi 
core of a screw of given diameter, finer pitches are desirable. 

‘These facts led the committee to draw up the recommendation 
and table of standard sizes contained in this report.”’ 

In April 1906 the Association of Licensed Automobile Manufac- 
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turers of America adopted a standard having radically finer thre ads 
han the U.S. standard. In connection with their re port the follow- 
ing statement is made. ‘During recent years manufacturers of fine 
machine ry have found from experience that for a large portion of 
their work the U. S. standards for pitch of threads have been too 
COUTSt ‘a oo In order to secure satisfactory construction 
pecial Tne pite h screw threads have had to be made. ‘The number 
nd variety of these special threads have finally become such that 
great confusion, inconvenience and expenst have been enused.”’ 

During the years 1905 to 1907 the matter of a standard for the 
mall size serews was agitated by the Society and a committee, 
ippomted by that body, formulated a standard which was adopted 

nd which provides for fine threaded screws within the range from 
bout sy in. diameter to i in. diameter. 

In June 1908 a report was presented at the annual convention of 
thie American Railway Master Mechanics Association at Atlantic 
City, N.d., proposing a standard thread finer than the U.S. standard 
for special thin castle nuts. The report says, ““There are, however, 

number of large-sized nuts used on the locomotive, the thickness 

whic! on account of clearances, does not permit the use of the 
tandard number of U.S. threads, and with the coarser threads there 
ilitv of then working loose. To take care of such cases we 
Shown on plate tthe number of threads per inch to be used on 
this class of nuts which will be known hereafter as the ‘special thin 

Stle nut These threads are finer than the I S. standard and 

re practically the same as the threads often used for bolts in ship 
building construction where they are tapped into thin plate S or are 
employed in places where thin nuts must be used.” 

During the same month that this matter was considered by the 
American Railway Master Mechanics Association, a paper was pre- 
sented at the Detroit meeting of the Society by Amasa Trow- 
bridge, entitled A Comparison of Screw Thread Standards in which 
he suggested the combining of the Society and the U. S. stand- 
irds by making a new connecting link giving a finer thread than 
vould be obtained by the U.S. standard for the } in. to x in. screw 
threads. After giving some study to Mr. Trowbridge’s paper, it 
seemed to the writer that it was an opportune time to present for the 
consideration of the Society an intermediate standard to cover 
not only the need pointed out by Mr. Trowbridge but to meet the 


Whole situation by extending the A. S. M. E. standard and producing 








LO5S rAPS AND SCREWS 


an intermediate standard which could be used in connection with 
the U. S. and with the A. L. A. M. standards, not with the idea of 
displacing either of these, but in order that the varying needs might 
all be covered with authorized and well established standards and 
thus reduce to a minimum the need of using special threads. With 
this thought in view, the writer worked out a formula and presented 
it at the Detroit meeting as a discussion of Mr. Trowbridge’s paper. 
This formula gives threads practically coinciding with the adopted 
A. S. M. FE. standard within the range for which that standard pro- 
vides, and above that point is intermediate between the U.S. stand 
ard and the very fine pitches of the A. L. A. M. standard, thus meet 

ing the needs of general machine work which would be better covered 
by a standard coming between these two extremes. It also provid 

for screws down to the smallest watch serews 0.01 in. in diameter, 
and also up to serews 6 in. in diameter, and gives results closely 


approximating the pitches used for screws by many leading manu 


facturers at the present time. 


The fact that i thorough stud ol the situntion hy ‘} competent 


committee in Great Britain has shown the existence of such a need 


gives confidence in urging that a similar need should be provided 


for in this country and it is hoped t] 
this about. 


steps may be taken to bring 


A. A. FunLLer then read a discussion on the relation between 
angular diameter and lead. 

By error in angular diameter, he said, is meant the difference be- 
tween the actual and theoretical diameters as measured 1 a \ 
thread micrometer having a conical point on the measuring screw, 
and a V-anvil at the opposite end of the micrometer. By error in 
lead is meant the difference between the actual and theoretical 
measurements of two threads supposed to be 1 in. apart. 

The desirability of uniform tapped holes is so apparent as to need 
no argument. With uniform tapped holes once established, a varia 
tion in the size of the serews, studs or bolts to fit the holes with any 
degree of tightness desired is a matter quite readily controlled 
This analysis intends to cover only the most common uses of Lappe ad 
holes, 1. e., those that are intended to receive serews, studs or bolts 
for binding or holding together the parts of a machine or mechanism. 
These holes should be so nearly alike that lor a PIVEN length Ol 
depth of hole a standard screw plug gage will fit in all the holes 
within an allowable tolerance in tightness. 














DISCUSSION BY A. A. FULLER 1059 


Errors in angular diameter are easily comprehended and measured 
An error of this kind produces the same effect as an error in the 
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ror Hotes % In., 1 IN. ann 144 In 


size of a reamed hole, i. e., it causes a variation in the tightness of 
the fit between the hole and the male member intended to fit the 
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hole. Within practical limits it is independent of the length of the 
hole, and the amount of variation allowable is inversely as the 
wecuracy required. 

Krrors in lead are not so easily measured except by special ma- 
chines constructed for this purpose, such as one made by the Brown 
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& Sharpe Manufacturing Company. The effect of an error in lead 
is not direct. A plus error and minus error both produce the sam 
effect as far as the fit of our standard plug is concerned, the practical 
effeet. of any error being a reduction in the size of the tapped hole, 
i. e., our standard screw plug will not enter the hole the required 
depth. Moreover, the amount of reduction is dependent on the 
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depth of the hole tapped. For a 60 dee. thread an hole lon 


4 


deep it has a greater proportional influence on the diameter of the 
hole than the angular diameter, 0.058 in. error in lead equalling 
0.100 in. error in angular diameter TI ilowable variation in 
lead is dependent on the depth of the hole. For a short hole mort 
error is allowable than a deep hole; but as it is more difficult to tap 
a long hole with less error than a short hole, in practice it is better to 
adhere to an allowable error in lead per inch and to compensate for 
that error by varying the angular diameter. 

eferring to Fig. 16, let abe and def represent the theoretical posi- 
tion of two spaces one inc} apart cut by a tap with correct lead. 
Let ghi and klm represent two actual spaces cut by a similar tap 
with an error in lead equal to bh+le. Th n the stock abhg and lmef 


ig. In 


would interfere with the entrance of a standard screw p 


order to remove this stock with a tap having the same error in 


lead, it would be necessary to increase its radius by the amount r/ 


Che new spaces then cut would be represented by ars and uf, and 
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In Fig. 17 the straight lines BA and B'A represent this rela- 
tionship. 
If the depth of the hole is less than 1 in. it is necessary only to 


correct the diameter proportionally. On account of the lack of 
bearing, an error in lead is more objectionable than an error in 
angular diameter. If we assume an allowable tolerance of lead of 


L() (0 ] in. to the inch, then for a hole 0.58 in. deep h increase © 
0.001] in. in diameter would just compensate tor this error. The 


straight lines CA and C’A uld present he re tion between 
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error in lead and increase in diameter necessary to keep the hole 
standard for a depth of 0.58 in. In practice it is desirable to have 
the taps slightly larger than standard. We can, therefore, move 
this line bodily upward a distance corresponding to 0.0005 in. and 
assume it to represent the relation between the error in lead and the 
minimum allowable angular diameter as shown in Fig. 18 by line 
def. Now, if we establish a tolerance in diameter of 0.0005 in. 
above this we have the line ghk, representing the relation between 
error in lead and maximum allowable angular diameter. The shaded 
area between these two lines represents the zone of allowable toler- 
ance in lead and angular diameter that will produce tapped holes 
0.58 deep within a variation of 0.0005 in. for practical running 
diameter. Without introducing any very great error, we may allow 
this zone to stand for all holes under 2 in. in depth. As the majority 
of holes on automobile work are less than this depth, averaging, say, 
. in. to 3 in., this zone was adopted as a basis for inspecting all taps 
for holes under 3 in. deep. Commercial taps were subjected to in- 
spection to meet these requirements, and taps passing inspection 
were designated as Class No. 1 (Fig. 18). 

By similar reasoning, the increase in angular diameter to compen- 
sate for error in lead for a hole over 1 in. in length must be greater 
than that for one 1 in. long, and for a hole 1.16 in. deep, an increase 
of 0.002 in. in angular diameter would have to be made to compen- 
sate for an error in lead equal to 0.001 in. to the inch as before. 
Assuming this as a standard, then in Fig. 17 the straight lines DA 
and D’A would represent the relation between error in lead and in- 
crease in angular diameter to exactly compensate for it on all holes 
1.16 in. deep. Raising this line 0.0005 in. for a minimum angular 
diameter limit and establishing a tolerance of 0.001 in., we have in 
Fig. 19 a zone abcdef representing inspection limits applying to taps 
to be used on holes }§ in. to 14 in. deep without introducing serious 
errors. ‘Taps passing this inspection are designated as Class No. 2. 
Usually the diameter of the taps increases with the depth of the hole. 
Class No. 2 usually covers larger taps than Class No. 1. In like 
manner Other classes could be established for deeper holes, or other 
classes for the same depth of holes with larger or smaller tolerances 
could be added. The only practical objection would be the difficulty 
of keeping them classified in the tool room and keeping track of 
them in the shop. 











THE MECHANICAL HANDLING OF FREIGHT 
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Lack of adequate terminal facilities, increase of net income and lower freight 
rates present problems the solutions of which are vital to the transportation 
company, shipper and consignee alike. Additional facilities are difficult to 
obtain, since there is usually no available land adjacent to the terminal or it 
is held at a prohibitive price. The capacity of present terminals can be in- 
creased by handling larger unit loads and moving them at greater speed, as 
well as by increasing the floor area by the use of freight sheds of more than 
one story. This is made possible by the substitution of mechanical devices 
for manual labor and hand trucks 

The terminal handling cost is a large item in freight charges. Mechanical 
handling methods will reduce the total transportation cost suffi iently to permit 
of a material gain in income, a decrease in rates, or possibly both 

The use of machinery will also bring about a new type of terminals and a 
revolution in present terminal methods, making possible other important 
economies These economies are possibl with team freight as well as l.c.1. 
freight, and with water-borne traffic as well as rail-borne traffic 

The problems thus presented should be worked out with a mind free from 
the bias caused by long familiarity with present practices. 


DISCUSSION 
DISCUSSION AT NEW YORK 


L. De G. Moss'. Mr. Fowler’s statement in Par. 20 is of great 
importance. At many important terminals, it is all but impossible 
to enlarge the area as a means to lessen congestion and delay, since 
a greater interest account, which is ultimately paid by the public, 
would result. 

In Par. 10, Mr. Fowler gives the actual cost of rail-freight trans- 
portation, including operating expenses and interest on pgrmanent 
way and rolling stock, as 3 mills per ton-mile. The revenue per ton- 
mile which is the cost to the users and paid for by them might prefer- 
ably be given. This average cost per ton-mile in the United States 

Cons. Engr., 248 W. 131st St., New York 
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is about 7.6 mills. The rate was 1 cent in 1888, with earnings of 
about $2300 per mile of track. Since 1898, the revenue has fluctuated 
between 0.763 cent and 0.724 cent and the earnings per track-mile 
have risen to over $3900. The length of haul is increasing, a potent 
factor in the reduction of rates. The ton-mile standard must be used 
with caution. Some Americans say with mistaken pride that 
freight carriage in England costs a little over 2 cents per ton-mile, 
ignoring the fact that the average haul here is about 5.5 times as long 
asin England. The comparison for equal hauls is not in our favor. 
Coal, which is readily loaded and unloaded, and moved in large quan- 
tities in cars which have a very low ratio of non-paying load, can be 
operated for 3 to 5 mills per ton-mile. Larger locomotives and trains, 
better cars and road bed, are all tending to increased earnings per mile 
of track, and to a reduction in the cost per ton-mile. 

Turning to water-borne freight, coal is carried on the Great Lakes 
for about 1 mill per ton-mile under exceptionally favorable conditions, 
such as a specially designed hold which permits very rapid unloading, 
large unit cargoes, and the fact that the east-bound traffic consists 
mainly of iron ore and grain, while on the westward trip coal is usually 
carried. On the canals of New York State, which have not yet re- 
ceived the full benefit of the enlarged waterways and larger unit 
carriers, the cost is about one-third that of railway transportation. 
Coal is taken on the Mississippi River from Cairo to New Orleans, 
for 0.5 mill per ton-mile. On long ocean voyages, say from London to 
Bombay, 10,754 nautical miles, the cost is about 0.6 mill per ton-mile. 

Some American railways earn 1 cent per ton-mile; others fall to 
0.5 cent, and find it difficult to operate with this slender revenue. Re- 
ferring to Par. 11 of Mr. Fowler’s paper, Mr. Byers, chief engineer of 
the Missouri Pacific Railway, analyzed the cost of terminal freight 
handling for 30 stations, as follows: 


Labor and ear shifting SO 415 
Fixed charges and amortization 0 286 
0.701 


Many statistics fail to contain the legitimate fixed charges. 

A common defect in existing terminals is that it is not possible in 
most cases to deliver or receive direct to or from wagons and teams. 
Team freight costs 4 to 8 cents per ton for handling, depending on the 
size, shape and weight of the packages. If the same materials are 
landed on the station platform and moved through the station to the 
car, the handling charge will rise to from 30 to 50 cents per ton. 
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There are two great difficulties to be overcome when mechanical 
transporters are used. Such devices must carry good sized loads to be 
economical. Therefore a skip or apron is needed for much of the 
freight received in light packages, and there must be a safe, clear 
space between cars, into which this skip can be lowered so as not to 
injure the sides of the ears. 

If the box-ear roof had a large hatch through which loads could 
be handled, the problem would be almost as easy as the unloading of 
flat cars if it were not for the fact that it would sometimes be neces- 
sary to unload cars under cover to exclude rain and snow from certain 
kinds of freight. The easy conditions can never be obtained that are 
met with in handling loose materials in gondola ears, which may be 
emptied from above or below, or tipped over by a dumper. 

In some cases tracks could be arranged with island platforms, 
upon which packages could be delivered in or out, connecting the 
platforms by overhead cranes and telphers. Great skill would be 
demanded in their operation to avoid confusion between incoming, 
outbound, and transfer freight. These island platforms would also 
need a central depot where freight could be delivered, checked, weighed, 
invoiced, receipted for, and classified, before being sent out to one 
of the island platforms for storing. If the tracks and cars could be 
arranged to receive team freight direct, that would excel almost 
any mechanical device, except for very heavy loads, as long as box cars 
are used. These methods require expansion of area, which in turn 
means financial difficulties. 

An obvious advantage to be gained by the use of gantrys, cranes and 
telphers, is in elevating a load to upper floors and in tiering packages. 
In England we find cranes of all types, operated by hydraulic or 
electric power, installed so as to serve practically any part of an impor- 
tant terminal. There geographical conditions make the typical 
terminal one in which both water and rail transportation enter; 
and a steamship dock, gantry cranes, railway tracks, teaming space, 
more railway tracks, platforms and freight sheds are found abutting 
on a driveway. The hydraulic crane, although safe and easily 
controlled, is giving way to the electric type, which is cheaper to 
install and to operate. 

For marine terminals with mechanical equipment, Hamburg is the 
city to study. One dock alone, the Kuhwaeder, has over 130 cranes, 
the Municipal Dock about 100 cranes, the Free Haven, about 600. 
There are in all, about 1000 cranes, a few of which can lift 75 tons. 

In the port of New York, aside from some good floating cranes, there 
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is only one pier equipped with cargo cranes, the Greenville pier of the 
Pennsylvania Railroad which has three C. W. Hunt unloaders, each 
handling 10 tons, with a large overload capacity. 

Mr. Fowler points out in Par. 78 that comparing the cost of freight 
handling in San Francisco without machinery and Hamburg with its 
superb machinery, the difference in cost is but 10 cents per ton in 
favor of the -atter. That looks small, but the multiplier is large. It 
enabled the city of Bremen to expend about $30,000,000 for harbor 
improvements and machinery, which was returned fully by the differ- 
ence between the freight charges and cost of operation, and the 


increased traffic. In some cases, greater speed of loading steamers 


will not be of much importance, since the careful stowing of cargo 
below limits that, as well as the fact that as soon as many steamers are 
docked the “black watch”’ is engaged day and night, often with out- 


side aid, in overhauling, adjusting and repairing. 


F. B. FREEMAN.! In Par. 5 Mr. Fowler states that the inefficiency 
of the country’s transportation service is strongly emphasized and 
emphatically stated to be due to inadequate terminal facilities. 
I believe that all the railroads will reply that it is a matter 
which is being rapidly corrected. Some years ago, when the great 
increase in traffic developed, the majority of the railroads had insuffi- 
cient main tracks to move freight properly from one point to another. 
Main tracks therefore were the first point of attack, as is was not possi- 
ble to obtain sufficient money to do everything necessary at once. 

Now that the main tracks have been made adequate for the trans- 
portation of freight, the railroads are working on the development of 
their terminals and making them of sufficient capacity to handle all 
business offered them, with as little delay as possible. I think it 
safe to say that within a very few years this difficulty will be overcome 
just as completely as the inadequacy of the main tracks has been 
overcome. The matter is not going to be neglected and the railroads 
will meet all conditions just as rapidly as money can be obtained in 
order to carry out the improvements. 

In Par. 6 Mr. Fowler states that the essential factor in the trans- 
portation costs is not that of handling the goods, but the expense of 
handling at terminal stations. In this connection it must be borne 
in mind that the excessive cost of handling freight at terminal sta- 
tions, is due to the rehandling. The consignees practically all over 


the country have four days in which to take freight away from the 
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freight house. This means that each freight house has to be practic- 
ally four times as large as is necessary for the handling of the daily 
business at the station. It also must have some additional area in 
which to handle freight which is not taken away,even within the four- 
aay limut This necessitates the ré handling of the fre ight in the house 
in order to deliver it to the consignee who arrives first. In Par. 7 he 
mentions the congestion of terminals, which is in a great number 
of instances due to the same difficulty, that all the consignees do not 
take away their freight promptly on its arrival. I believe that the 
cost-of handling freight at outbound houses is not excessive for the 
reason that it is handled on the day that it arrives, i.e., the outbound 
freight house is practically empty every night. 

In Par. 15 he states that the solution is the design of an entirely 
new system of terminal, adapted to the use of machinery. Itshould 
be borne in mind that all the old terminals which would be wiped out 
will still be a burden on the railroads, as they have been covered by 


1 
} 


bond issues, the interest on which would have to be met. This would 


all have to be borne by the freight charges in some form or other. 

In Par. 23, item b, he speaks of tiering the packages in the freight 
house. To anybody who has studied the question of freight handling, 
it would be perfectly evident that tiering of packages in the freight 
house, no matter how accomplished, will lead to additional handling 
eosts for the reason that in the majority of cases the lots to any one 
consignee are small. Should the goods be so tiered the probabilities 
are that the consignet whose lot is at the bottom of the pile will be the 
first to call for his goods. Supposing for instance, that in one bay of 
a house, there were piled 100 tons of freight. It is quite possible 
that there might be 20 or more consignees for this 100 tons of freight 
who would call for their particular consignments any time during 
the four days alter they had arrived and had been stacked. This 
would necessitate, in all probability the moving of all the freight, in 
order Lo ive each consignee his portion of it. 

In this connection the only possible solution that there appears to be 
to the que stion at present, is to furnish sufficient floor space practically 
to pile the freight in consignment lots, so that it may be reached with 
the least possible amount of rehandling, other than that ne cessary lor 
delivery at the moment. 

In Par. 25 Mr. Fowler makes a statement that a single transporting 
machine, operated by one man, should be able to replace at least 16 
trucker In this connection the hand truck is practically a pertect 


machine for the purpose. With one man in the freight car, the man 
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handling the truck can pick up and take away packages of very con- 
siderable bulk and weight. With the mechanical operation of carry- 
ing increased loads which Mr. Fowler mentions, it would be necessary 
to put additional men in the freight car in order to move the material 
from the freight car upon the mechanical carrying device, whatever 
that might be. Where one man could move a package with the hand 
truck, it would probably take three or four men to move this same 
package from the freight car to the mechanical carrier, so that it 
would appear that the men taken off the truck would be simply turned 
into the freight cars, and no saving in cost in that connection would 
be made. The same line of reasoning would apply to the handling of 
goods in the freight house. 

Referring to Fig. 1, Mr. Fowler makes the statement that consider- 
able area would be saved with such a mechanical arrangement. As- 
suming for a moment that Fig. 1 has 11 tracks holding 10 cars each, 
and an average load of 20 tons per car, 2200 tons of freight could be 
delivered. It would seem that in any freight house the minimum 
space necessary to handle 1 ton of freight is about 25 sq. ft. so that 
therefore the freight house would require 55,000 sq. ft. to handle these 
2200 tons of freight. Figuring on the basis of the length of tracks, 
it would be possible to make the house 600 ft. long, and it would 
therefore be necessary to have it 91 ft. wide. The availability of 
both sides of the house for trucking would give 1200 L. F. of trucking 
space. A layout consisting of tracks, intertrack platforms 25 ft. wide, 
driveway alongside the house and house delivery, would require about 
250,000 sq. ft. On the basis of the present system a business of 2200 
tons would require three tracks holding 37 cars each and a house 
1500 ft. long by 50 ft. wide. This would give 75,000 sq. ft. for hand- 
ling freight. It would also give 1500 L. F. for team frontage and the 
total area required would be about 150,000 sq. ft., or about 100,000 
q. ft. less property to do the same business than that which the 
mechanical layout would take, with 300 L. F. more space for teams. 

It does not appear that more than one carrier could be worked to 
any advantage on each intertrack platform, so that if all of these 
tracks had to be worked together, there would be six mechanical 
travelers loading and moving on the trolley lines. It is fair to assume 
that at times all of these carriers would get into the freight house sec- 
tion at the same time and it would be inevitable that considerable 
delay would be caused to the moving of the travelers, so that the men 
in the freight house would be standing idle, as well as the men in the 
ears. With the present method of handling by trucks it can be so 
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arranged that there is no delay; it is a continuous movement, and with 
good management every minute of every man’s time can be fully 
occupied. 

In Par. 63, Mr. Fowler states that the freight-handling capacity of 
a given floor space can be doubled, if the goods can be moved twice 
as fast, from it or to it. This cannot possibly be done, since the 
freight has the right to lay on the floor for four days and it is abso- 
lutely out of the power of the railroad companies to expedite its move- 
ment. It has to stay there until the consignee calls for it. It 
is a fact that most of the congestion today at large terminal freight 
houses is due to the inability to get teams up to the delivery platforms. 
The mechanical arrangements would not appear to offer a solution 
to this feature unless there were an additional system of mechanical 
handling arrangements which would carry the freight from the freight 
house to the specially built delivery platforms. By constructing 
such platforms, sufficient accommodation could be made for back- 
ing up teams, but there would then be the delay in transporting the 
freight a considerably longer distance to deliver it to the wagons. 
There would be an additional burden of interest on capital cost for 
these loading platforms, which would be available for no other pur- 
pose. The interest on such investment would have to be borne by 
the freight. 

In Par. 65 Mr. Fowler states that,in many cases it would be possible 
to have packages piled on flatboards to be instantly removed from 
the teams by transporting machines, Atlarge terminal freight houses, 
the number of times that this would happen would be negligible. 

In a general consideration of this subject, it should be noted that 
the railroad companies are in a peculiar position in the matter of 
freight handling. They have to manage all classes of freight, all 
sorts and sizes of packages, under all kinds of conditions. In one 
car there might be a package of very small bulk that weighs a ton, 
and in the same car a package of immense bulk that weighs very lit- 
tle. These conditions seem to be met more fully by the use of the 
hand truck than by any other device yet brought to the attention 
of the railroad companies. 

The various industries that are handling practically uniform pack- 
ages, and which have an opportunity to grade them, do not appear 
to have adopted a mechanical system to any great extent. This 
is the first field for development of the mechanical handling of 
freight, and in view of the fact that the industries are not adopt- 
ing this method where they have the incentive to do so and un- 
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doubtedly the most probable field for its success, it does not seem to 
me that much progress can be made in the handling of freight at 
railroad terminals. 


J. P. SNow.' While I do not want to be understood as discouraging 
the mechanical handling of freight, I hesitate to approve the scheme 
described by the author as applicable to the general problem of hand- 
ling L. C. L. freight. It is admitted that the terminal costs far 
exceed the transportation costs even for long hauls, but these costs 
are not all by any means between the wagons and the cars. The 
maintenance and operation of the yard and switching organization 
forms a large item. 

The essence of the scheme proposed by the author is to introduce 
a carrying system between the wagons and the cars. Goods must 
be unloaded from the wagon, loaded on the carrier, weighed either 
before or after this loading, records made for billing, unloaded from 
the carrier after their journey and stowed in the car. As against 
trucking from the wagon over a scale and direct to the car, the truck 
leaving the package practically stowed, we have what amounts to an 
auxiliary transportation system with its two terminals, in lieu of 
the one simple handling by means of trucks. 

The objection raised by the author.to spotting cars is not of serious 
moment and is yearly becoming of less account for the reason that 
our Cars are now being built to M. C. B. standard lengths. The days 
of freak cars are passing. The advantage of loading cars without 
moving them from where they are unloaded, as suggested by the 
author, is an ideal method that cannot be used until the millennium 
of single ownership is reached; so that cars need not be rushed back 
to their home road as soon as released from load. Even in passenger 
service, when the cars are of single ownership, it is not possible to 
make nearly so many train turns as it might seem. At a large termi- 
nal with 500 trains per day, only about 50 can be so turned without 
reshifting cars. 

The true field of a mechanical handling device is where the mate- 
rial and movement is uniform and constant, as in a manufactory 
or where the distance of transport is considerable. L. C. L. freight, 
either coming or going, is not of this class under ordinary conditions. 
At a wharf or pier-head, where the tracks are at right angles to the 
vessel’s berth it is difficult to reach cars enough by ordinary trucking 


'Ch. Engr., Boston & Maine R. R., North Sta., Boston, Mass 
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to receive a full boat-load; and here a telpher system may be used to 
advantage. It should carry the goods far enough into the yard to 
reach a point where cars can be readily shifted as wanted. More 
or less height of hoist is immaterial in a good telpher installa- 
tion; hence for discharging vessels of various kinds it can raise or 
lower through hatches as well as transport to a convenient car plat- 
form, and its usefulness cannot be denied. 

The author’s suggestion that railroads deliver goods to consignees 
is well worth attention by our managers. An outfit of motor vans 
would seem to supplement properly the present somewhat incomplete 
equipment of railroads as common carriers. One serious trouble 
at freight terminals is the practice of consignees in refusing or neglect- 
ing to remove their goods promptly on arrival. If railroads did the 
forwarding, they could clear the houses much morepromptly. This 
argument applies to team or bulk freight as well as to house freight. 


J. H. Norris. During the past 15 years I have watched with inter- 
est the efforts of the Bush Terminal Company, Brooklyn, to handle 
freight. The property covers half a mile of water front and nearly a 
square mile of warehouses, and the proposition of handling the freight 
as it comes from the foreign and coastwise ships does not to my mind 
lend itself to the telpher system as described by Mr. Fowler. 

The goods from ships are usually hoisted upon the dock and are 
piled according to their marks in lots for the examination and passing 
of the custom inspectors. These goods have to be sampled and 
weighed by the government and are usually re-weighed by the city 
weighers in the interestsof the importers. Underthese arrangements 
the requirements of freight handling are rather severe. 

In the first place, a number of the goods are permitted and delivered 
direct to the importers’ trucks on the dock: other goods are shipped 
in bond direct in cars or upon lighters; while other goods are taken to 
the warehouses and stored until wanted. 

Fig. 3 shows the seven docks, each nearly 1400 ft. long, the ware- 
houses and the railroad terminal. From this it will be plainly evident 
that a telpher system capable of handling freight would be so compli- 
cated and cumbersome as absolutely to prohibit its use. 

After the incoming freight has been properly passed by the custom 
authorities and if it is to go into warehouses, the method of handling 
on these docks is to load it on small low trucks that have been drawn 
up to within a short time by horses or mules (Fig. 4), and to cart it to 


— 


the warehouse to which it is assigned. 
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The warehouses were originally equipped with elevators large 
enough to hoist these trucks to the floor desired, and a horse drew it 
to the proper section where it was tiered. Within the last year, 
however, they have adopted a storage battery truck (Fig. 5) which, 
while carrying a small load itself, can draw three of the other trucks 
and haul them to the desired position. Instead of elevators, electric 
hoists are now placed on the ground with ropes leading to blocks over 
the doorways in the warehouses and the goods raised and lowered in 
this manner. In addition to these fixed hoists, a number of portable 























Fic. 4 Horse-Drawn Trucks 1x Use a Suort Time AGo at THE Busi 
TERMINAL 


electric ones which can be hauled anywhere around the docks or ware- 
houses are in operation. 

Beside the general merchandise coming in on ships, large quantities 
of cotton, coffee and sugar are handled, and stored in the six-story 
warehouses along the river front. The warehouses in which the 
cotton is stored are one-story buildings divided into a number of 
sections by fire walls and protected by sprinklers. When the bales are 
received at the warehouses, they are tiered by electric hoists, the 
largest amount of storage capacity for a given amount of space being 
obtained in this way. Each of the warehouses has a siding in front 
of the door so that goods received by railroad can be placed opposite 
the warehouse in which they are to be stored, and handled with the 
least possible amount of labor. 
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As large a proportion of the outgoing freight as can be brought to 
the side of the steamer in lighters is so handled in order to leave the 
docks free for inbound freight. A great deal ol outgoing freight 
however, comes in carload lots or in wagons and trucks and has to be 
sorted, counted and measured according to the bills of lading, being 
usually arranged on the dock in positions set aside for its port of 
destination if the ship is to make more than one landing. It is then 
moved in the most convenient manner to the side of the steamer so 
that the derricks can transfer it into the hold. The stevedores nlong 


the docks ot Ne W York handle ir ight Ol various stvl sand sizes mn fs 
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manner that would surprise the uninitiated, not a single unnecessary 


movement being made by any of them 

In connection with the doeks and warehouses is a terminal rail 
road with an exes ptionally well laid out freight storag vara hig. 3 
This concern also Operates some model loft buildings that re rented 
for manufacturing and storage purposes. They are equipped wit! 
large elevators so that a manufacturer renting space can deliver the 
goods and receive a bill of lading at the door of his factory, the Ter- 
minal Company taking care of shipment, handling it on the elevators 
and into cars and making deliveries to manufacturers in the same way 


This svstem is the most modern and convenient of which I have any 





DISCUSSION BY H. MeL. HARDING 1077 


knowledge, and is similar to the one in use on the English railroad 

In handling freight within its own property the Bush ‘Terminal Com- 
pany employs steam locomotives and where it uses the citv streets 
electric locomotives. It also ope rates a trucking system for delivering 
freight in and about the city, consisting of gasolene-motor and horse 
drawn trucks. In addition, it Oy rates am irine departm«e nt, consist- 
ing of tugs. ear floats, lighters, both of the self-operate 


il 


| type, and 


barges. 


H. McL. Harpina:.! In general it ms e ssid that the handling 


freight is an engineerme problem depending more upi operation and 
operative conditions than upon the det of the construction of the 
conveying and hoisting machinery. 

A number of important manufacturing companies are prepared to 
furnish from specifications, machinery that will fulfil the most exact 
Ing conditions of freight handling service It however, nece wy 
to study and understand just how this machinery to be combines 
and operated to perform all movement ch are the result of long 
experience in treight transportation These operat Vvement 
at an outbound STATION CONSIST In Uniondme cal - Sort mi piues 
according to consignments and classifieation nspecting, receipting 

lling-out, weighing, sembing, routing, conveying, distributing 
checking, Car-stowage nad re-<¢ O Phe rT neiple 

rrulies comp e the essentl to ( ( nv» fi 1st tion 
No rehandling exemplified in the oper 0 ring 
bh To cover are in the place nes | nery to 
erve directly the whole floor space 
e Continuous rapidity of movements, : licated by an 
unbroken main track and diverse pat! 

Rehandling. In Par. 23 Mr. Fowler states, “The cost of tering 
by hand is now prohibitive, it being equivalent to rehandling.” — Re- 
handling is fatal to any system of mechanical tf ight handling This 
has been recognized by railway engineers and terminal superintend 
ents, as well as by the stevedores themsely mnd has. in the past. 


lI methods Vir. Calvin 
<Ins, ( ommiissioné ! of Do s, New York (it CONCCTHIL Ie hand 


Constitute (| t | ( principal obi CTION TO Me 1) unuie 
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ling in the strongest terms. In his report of December 16, 1910, 
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ling of freight in the terminal building and at the water front. This 
I believe is a fatal objection to such a plan. It was considered a 
fatal objection to a proposed tunnel plan which necessitated extra 
handling.” 

Some time ago the Penns) lvania Railroad enginees rs were consider- 
ing the installation of freight-handling machinery at one of thet 
new Long Island terminals. A plan of overhead conveying was 
submitted to and approved by the consulting engineers, but the engi- 
neers of the railroad refused to install any overhead system whict 
would require the rehandling of freight. The plan which had been 
submitted to them consisted of two side parallel main tracks with 
many cross-over tracks, which were to be placed so near together as 
togrid-iron closely the overhead space. The necessity of removing the 
freight from beneath the line after it had been lowered, thereby requir- 
ing rehandling, was to these engineers aninsuperable objection. Their 
criticism was not in this case the large cost, but rather the theft, 
breakage and damage resulting from rehandling, which seemed to 
them to be of more importance than the additional handling 
expense. 

At a transfer station in Pennsylvania, it was formerly the practice 
to remove the L. C. L. freight from the cars and place it in a large 
transfer house some 1200 ft. long by 100 ft. wide. When the cars 
were emptied, this house was filled with freight, which, after all the 
cars were unloaded, was redistributed so as to give the maximum 
load to each car going to different sections of the country. When 
a new superintendent took charge of the station, he transferred the 
freight directly from one car to another, without placing it within 
the transfer house, and effected a saving of $0.40 on every ton ol 
L. C. L. freight handled, as well as reducing the time of transference. 
These figures were evidenced by comparisons between many monthl) 
reports made before and after these changes were effected. Scarcely 
a ton of freight could be seen in the building after the change. 

Similar examples can be obtained today in almost all important 
transfer stations. The amount of freight held or stored is generally 
less than 2 per cent, and this is chiefly due to errors in routing o1 
breakage. Every transfer superintendent refers with pride to his 
present low percentage of re handled freight. 

Ti ring. To tier successfully it is necessary to pile the boxes, 
bags, barrels and cases to a considerable height in order to utilize 
to the greatest advantage the space within the transshipment sheds 
To give a specific example, a box, say 3 ft. square, is conveyed and 
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lowered by the hoist of the overhead carrier upon the floor, and next 
to this in line is placed another box, and so on, directly under the 
track of the overhead carrier. On top of this row it is possible to 
lower two or three more boxes, but above this there is a tendency for 
the freight to topple over. Upon either side of this first row of boxes, 
covering a distance often of 20 ft. to the right and left, it is necessary 
to place and tier other boxes. It may be seen, however, that in order 
to lower a second, third, fourth or fifth box by the side of the first, it 
is necessary to move the boxes by hand while they are being lowered 
or move them after they have been lowered. In some cases a rope 
or a hook is attached to the case or box as it is being lowered and it 
is pulled to the right or left of the space directly below the overhead 
line. This scheme is, however, clumsy, slow, congestion-producing, 
and is another form of rehandling. 

Area Serving. Mr. Fowler in Par. 36, calls attention to the impor- 
tant subject of area covering or space serving. Closely allied with 
the subject of tiering is this provision for covering any and every 
square foot of floor area of the station or pier with miscellaneous 
freight without the expense of moving it after it has been lowered. 

In this connection, the kind of receptacle for holding the freight 
when it is being transported is important. Flatboards, nets, barrel 
hooks and slings are some of the means employed today. At one 
Southern terminal the slings are left about the packages until they 
are again to be moved by machinery, thereby saving 75 per cent of 
the labor for this second movement. 

Continuous Rapidity. The third important principle, continuous 
rapidity of the transferring movements, means thai one train of four 
or five trailers, each with its own electric hoist, as explained by Mr. 
Fowler in Par. 60, should follow one another so closely as to be almost 
continuous, but at the same time should consist of individual train 
units, so that from the loading or unloading point or tracks they may 
pass along the main track without hindrance and to the loading and 
unloading tracks without stopping. According to the well-known 
practice of railway engineers, the main track must not be frequently 
broken where continuous operation is desired, otherwise the continu- 
ous rapidity so essential to successful freight handling will be im- 
possible. 

To show the necessity for continuous rapidity the following data 
from one station are of interest. The number of dray loads received 
at this station, only 216 ft. long, from 7 a.m. to 4.30 p.m., was 
748. 
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Average lb. per dray 1732 
Average number of packages per dray Ls 
Number of packages received 14192 
Number of hand-truck load 5702 
(\verage number of packages per | lon 
Average weight per package, II Q] 
\verage weight pe! oad ) fn) 
Number of lb-ft. 1,430 
Number of ton-fe 0) ) 
More than half of this was received in about 3 hours To handl 
such a number of packages within the time specified shows that there 
is no time for delays and one load must follow nother aire 
This is not an exaggerated eondition but Lanvthing, n . 
to be below the average. 
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Overhead Crane Numerous devices are us OO 1 ne 
and to serve areas contin loush the best o wh al ( hnaeeq 
in comparison with the quicl na numerou unit movement IO! 
freight handling. The traveling ne is one eclass of « etric tral 
fers excellently suited to shop work; but it is too slowand lacks the al 
important factor, continuit or treignt servi ran ( ner 
could be so adjusted as to retain all the well-known ivantage ( 
the crane, and in addition continuous rapidity, it would be the id 
system. 

Acting upon this idea, noted by Mr. Fowler in Par. 52, crane makers 
notably In Kurope, have caused the traverser of the single ull type 
of erane to pass from the tracks of the crane to and upon on cle 
track, and by a loop to return to the crane from the other sid 
The great advantage of this scheme consists in the faet that there 
may be 20 traversers, each of which can move behind it a number of 


trailers with loads. The cross crane does not move with the load. 
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is only to support a movable track. By making use, therefore, of 
the crane principle, allowing the traverser to pass upon the side track 
and having a number of traversers moving in circuits, always in the 
same direction, and running in trains with a number of hoists with 
tracks properly arranged, an ideal system with no rehandling, serv- 
ing space and giving continuous rapidity is evolved. There may 
be several of these cranes, each carrying and supporting two or more 
eross tracks. This method is illustrated in Figs. 6, 7 and 8 
Referring to Fig. 7, AB and XY are the side tracks and D the mov- 
able cross or crane track, or as it may be ealled, a movable bridge 
track between the side or main tracks. SS are switches, whereby 


the carrier can pass from the fixed side to the movable cross track 
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and also along the main side track by and beyond the cranes. D’ is 
the position of D after having been moved 

ig. 8 depicts twoemovable cranes, four movable cross tracks, 
switches and connecting tracks at the end. The direction of move- 
ment is indicated by the arrows. Loads, one after another, can be 
transferred with continuous rapidity by many transfer-hoists from 
any point within the side lines to any other point without rehandling 
If the freight, after being deposited, is later to be moved, it is left 
upon the flatboards or in the slings, when it can be lifted by the over 
head transfer hoist without any manual labor. 

hig. 9 shows another combination with diverse paths. The outer 
line of the two side loops mav be outside a building, the walls of thi 


building being within the closed loops, the curved ends of the loops 
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corresponding to the door openings or entrances. An example of 
this system may be found at the gas works in Brussels, where it is 
used to lift material from the purifying room below and spread it on 
any part of the regenerative floor, two traveling cranes carrying mov- 
able tracks being used. 

At Bromberg, Germany, a traveling pedestal bridge is employed 
to support the movable loop track. By this means buckets of coal 
are shunted from the track running parallel to the building and 
dumped at any point in the storage yard, returning to the main track 
by the other side of the loop track. 


Loop Track ~ 


\ 
( 

NI} 13 \j 

| Hl 

| i 

| ! 

! 

I 

| hil 

l lit 

4 1D, D4 

All y | ’ " 

| 

i] 

| = 

] | 2) 

i} B 

| ¥ 

Ih AA Aik 

A Ai ~ au \_ te < = Pd. a4 a 

| 
ms il 





lia. 8 DIAGRAM SHOWING COMBINATION OF CRANE-SupporTEeD TRACKS 


It will be seen that terminal freight handling is a crane proposi- 
tion, rather than one of conveying only, or preferably a combination 
of the two. It is also evident that line conveying is greatly limited 
and does not possess the same flexibility for terminal work as the area- 
serving crane modified and adapted to terminal freight handling. 

A number of mechanical freight-handling plants are now being 
installed and projected by railways, chiefly in the West, as the Mis- 
sourl, Kansas and Texas, in its new combined outbound, inbound 
and transfer freight station, in St. Louis, and soon it will be as diffi- 
cult to find a hand truck as it is to find a horse car. 
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The essentials of successful terminal freight handling are, there- 
fore, no rehandling, serving areas, and continuous rapidity in connec- 
tion with the usual operating movements. 


W. B. WarermMan.' As Mr. Fowler has said, this problem of 
freight handling is one of terminals, and the solution is not to be found 
in the designing of new machinery, but rather in the application 
of well-known devices to the handling of freight, and the designing 
of an entirely new type of terminal suitable for use with machinery 

It is evident that if machinery is to take the place of hand labor, 
the unit load must be increased in order to increase the capacity of 
the station and warrant the investment. That is, instead of moving 
250 lb. on a hand truck at a speed of 100 ft. per min., a load of L000 
lb., or more must be moved with machinery at a speed of 500 ft. per 
min. or faster. 

It has been stated by railroad men and others that it is almost 
impossible, on account of the many classifications, to collect freight 
in order to obtain a larger unit load than is now obtained by a hand 
truck. This is especially true of outbound and transfer freight; 
the present practice being to take each piece or consignment sepa- 
rately, whether it is a small package or a piano, and truck it to the 
proper car. A truckman is not allowed to take packages for more 
than one car, as he cannot be relied on to put several packages in 
different cars. 

It appears, however, that the solution of this lies in collecting the 
packages for any one car into one lot on the receiving platform, and 
transporting the collection by telpher to the proper car. This would 
give the desired increased unit movement. For example, assume the 
usual freight station accommodating 100 cars, as shown in Fig. 1. 
I would suggest a somewhat different arrangement of telpher runways, 
as shown in Fig. 9, the object being to provide a sufficient length of 
runways to accommodate enough telpher units for handling the ton- 
nage of freight. The objection I find to layouts similar to Mr. Fowl- 
er’s, and to a great many I have made and studied, is that the telphers 
are spaced so close together, they cannot move freely and accident or 
delay to one unit interrupts the entire system. In the arrangement 
shown in Fig. 9, each telpher runway over a platform forms a closed 
loop having a return path through the freight shed. There are, 
therefore, six independent telpher systems, each one tributary to the 
entire length of the shed, and each loop having two or three telpher 


1J. M. Dodge Co., New York. 
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units as might be required to handle the freight. The total length 
of runways is 7300 ft. The telphers on any one loop can serve 20 
ears, and 1000 tons per day can easily be handled by this system. 
There is not a switch involved in the operation to cause delay or inter- 
ference. Nearly every square foot of floor space in the freight shed 
is covered, which, in the case of inbound freight would allow the 
contents of cars to be discharged and tiered over the entire area. 
In the case of outbound freight, the idea is to have a space reserved 
in the outbound house of sufficient size to accommodate about LOO 
trucks or flatboards to be picked up by the telphe I's Kach one of 
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Ficight Shed 
hig. 9 DIAGRAM SHOWING ARRANGEMENT OF TELPHER Rt 
these trucks would represent one of the railroad cars. As packages 


are received by dray, they would be weighed and checked and classi- 
fied as usual and placed on the truck representing the car to which the 
freight was consigned. As soon as one truck was loaded with a suffi- 
cient number of packages, all for one car, it would be picked up by a 
telpher and set down near the proper car door. The next returning 
telpher would leave an empty truck in the space occupied by the 
one removed. All of the trucks would have designated locations 
under the proper telpher runways tributary to the cars they represent 
The only hand trucking necessary would be in moving freight 


between drays and flat-boards, and this would be only across the shed. 
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trucks In this wav the fre wht can he allowed to accumulate on 
each truck until a sufficiently heavy load was obtaimed to warrant 
moving it by machinery, thus obtaining an increased unit movement 
While it would be desirable to eliminate hina true ng and 
rehandling, and to ve the system cover every square foot of floor 
rich Toe bsolutely flexible, it is not considered practicabl { 
( resent time to fulfil all of these conditions to the letter That 
would mean the almost instantaneous evolution of a perfect system 
li there » precedent for anywhere in the wo It con 
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Mr. Miller also referred to the English system of freight shipment 
in which the railroad takes freight directly from the premises of the 
shipper by truck, and delivers it directly to the consignee in the same 
manner as is done by the express companies in this country. He be- 
lieved that this method would prove economical to both shipper and 
railroad, because with carefully planned routes for the drays, it would 
he possible to have a full load almost continuously, instead of hauling 
a single package to the freight terminal, as is often the case at present. 
In addition, less storage space would be required with the entire con- 


trol of the shipping process by the railroad company 


G. H. Conpict' held that economical handling of freight is govern d 
by three principles: continuous rapidity of movement, serving every 
foot of space, and no rehandling, and believed that by adopting a 
combination of methods now used in many manufacturing establish- 
ments, all of theSe features could be secured. 


DISCUSSION AT BOSTON 


Ki. W. Day? wrote that it was interesting to note the similarity of 
the system described in Mr. Fowler’s paper to the following method 
to be employed by a large manufacturing concern for the handling Ol 
raw material. The apparatus was now in the process ol construction 
and as vet untried. The proble m was to handle inward-bound freight 
in the form of cases, casks, kegs, ete., and to store it in a warehouse 
of reinforced concrete 300 ft. in length and 80 ft. in width, served by 
a bridge crane of 75 ft. span throughout its length. The distance from 
the underside of the crane to the floor line was to be approximately 
25 ft The crane was to have a speed of 300 ft. per min., a trolley 
spe d of 150 ft. per min., hoist sper d 50 ft. per min., and a lifting ca- 
pacity of 5 tons. 

\ sidetrack was to be located at one side of the warehouse for its 
entire length, openings being spaced 40 ft. on the centers to correspond 
to the length of a car, so that one spotting would place the car doors 
approximately opposite the doors of the building. A 10-ft. unloading 
platform, which was to be of the same grade as the floor and a part of 
the building itself was to intervene between the siding and building 
wall. 


' Cons. Mech. and Elee Engr., 20 Broad St , New York 
. Mecb. Ienegr., Hood Rubber Co., Watertown, Mass 
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A portable gravity-roller carrier was to be used from the inside of 
a car to the inside of the building. In order that cases might be placed 
on the automatic carrier with a minimum amount of hand labor 90-deg. 
reversible curves would be used inside the car. These cases would 
be delivered by gravity to the main floor of the warehouse, where 
they were to be weighed separately and, in many instances, unpacked 
to determine the net weights. They would then be repacked, placed 
On a platform having a rigid bridle, so that the crane operator could 
pick them up without help, and transported to any part of the ware- 
house. A number of these platforms would do away with any waiting 
either by the operator or laborers. The crane would also serve to 
bring the raw material to the point where it was to be started in pro- 
cess of manufacture. 

In this scheme the four-wheel hand trucks were not to be dispensed 
with, since an overhead track system of the monorail type could not 
be found that would cover the ground as satisfactorily. Consequently 
a combination of the two methods would be used. The trucks were 
to be constructed in a manner such that they could be picked up by 
a crane or monorail-car operator and transported through various 
distances, in some cases 1000 ft. These trucks were also to be used 
instead of shelves, leaving the material stored to avoid rehandling, 
until it was ready for use. 

With reference to the gravity carriers, Mr. Day believed they were 
destined to play a most important part in the handling of material 
and packages of all kinds. The ease and facility with which the port- 
able types could be set up and operated even for a small number of 
parcels was worthy of note. The applications of these carriers in 
shoe-jobbing houses, wholesale houses, packing houses, brick houses, 
smelters and box factories had recently been investigated and in 
every case they were doing the work in an efficient manner at a saving 
of from 40 to 50 per cent over previous methods. 

It had been suggested that the present way of teaming freight might 
be improved, and in this connection a removable automobile body or 
cage that could be placed by a crane on a four-wheel truck and de- 
livered at the car door might be employed. By having several of 
these bodies an automobile could deliver one load at the freight house, 
load the empty body or cage and return for another. This would 
relieve the present congestion at the platform. It would also keep 
the truck, which represented a large investment, in operation a much 
greater portion of the time than is possible under the present methods. 
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This system, or something similar, is being used by the department 
stores of John Wanamaker and R. H. Macy in New York City. 


D. B. RusumMore stated that electrical manufacturers mm search 
of new applications for electrical machinery were giving considerable 
attention to the problems of freight handling. In the effort to reduce 
the cost of living there are few places in which so large a saving may 
be made as in this field. The problem must be studied from the 
standpoint of improving conditions in the many terminals which now 
exist, as well as the design of new ones. 

The system described by the author has been in use for years in 
various modified forms but it has not found extensive use. A certain 
field of application may be found for it, but many of our great ter 
minals would find it difficult to make use of the overhead telpher sys- 
tem because of lack of space. 

In our large cities it is necessary to consider also the hauling of 
freight to and from the station. Signs seem to indicate that this will 
be done hh Ne W York and (Chicago by underground subways. bel Cc 
tric vehicles are replacing the horse as a means of transporting freight 
in city streets and are of great help in facilitating the transmission of 
freight because they Carry heavier loads and move faster. {nother 
notable development is the recent adoption of baggage trucks oper- 
ated by electricity at a number of lmportant terminals. 

The proposal to construct cars so that freight may be lowered in 
from the top is not a new departure in the handling of commodities, 
but simply an extension of the methods used in the department 
store and the factory for handling packages, and in the handling of 


ore, coal and grain. 


R. H. Rogers! held that it was important not to underestimate the 
efficiency of the hand truck for handling freight. The truck is a lever 
of the first class, practically loads itself, may be transported up and 
down fairly steep inclines and when it reaches its ce stination a very 
simple movement unloads it and deposits the cargo practically im the 
space assigned toit. The stevedore and the truck form a comple te 
unit with just enough brains to conduct the freight to the proper 
place. 

With the telpher or similar systems it would seem that the extra 


time necessary to load the earriers over that for a truck, added to 


1 General Electric Company, Schenectady, ae ¥ 
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the extra time needed to unload over that required for a truck, plus 
the additional distance it is necessary to go with a convevor of this 
type as compared with the direct-trucking system, will constitute a 
handicap in time and labor that will be difficult to overcome with 
speed and large loads. 

Mr. Rogers further expressed his belief that the average freight 
terminal with strings of cars side by side and connected bv short 
gangways, is a very compact arrangement, permitting a trucker to 
go almost directly to the car for which his freight is intended. To 


make use of the transporter system, is necessary to extend the vard 


and introduce a platform between each two strings of Cars, wit! (iil 


| 
tional space i the first track is moved away trom the station Hence, 
there is not OTL greater distance to travel because of the layout 
of the tracks, but Iso n greater area to cover 

Instances were cited by Mr. Rogers im which the cost of handling 
freight of various kinds ranges from $80.07 to S12 per ton and he 30 
called attention to the fact that a great percentage Of consignments 

e small, while many of the large ones must be broken up for ship 

ent im different cars Under these conditions it is difficult to make 
ip the large units required for conveyance at low cost 


l{ al] These CONnCITIONS Are consider |. thre pore enti methods are more 


ecient Than they een to he. However. thre difficulties me becom 


ng greater and the time is approaching when nearly all of this worl 


ll ay Clore by electrical or mechanic 1 eas 
lk. W. Hopepon! deseribed the method used for handling raw sugar 
by the Spreckles sugar rehinery of Philadelphia The bags are dis 


charged from thesteamer down a gang-plank, and, after being inspecte¢ 
and weighed by the government, are carried over the wharf to the 
warehouse and piled up. The overhead telpher system in use 12 
years ago 1s similar to that advocated by the author and seems to 
he the best for this class of freight, although it is suitable for any kind 
of package freight Another advantage of the telphet stem is 
that it provides more storage room for delayed goods 

\Ir. Hodgdon also mentioned the difficulties of preparing and | ind 
ling loads for the earriers and « mphasize d the necessity of loading cars 


by overhead methods 


R. Kk. Curtis thought that the journey of the Dp ckage should not 


stop on the platform, but that mechanical means should by pro ile (| 


engineer, Harbor and Land Commission, Boston, Mass 
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for taking it from the car or placing it in the car without a stop 
The business of a railroad is the selling of transportation, which should 
be done as promptly, directly and automatically as possible, and any 
break in the journey means loss in efficiency. Perhaps 20 per cent 
of the motive power used on railroads is engaged in switch service, 
and the casualties to men and property in railroad yards equal, if 
they do not exceed, those which occur on the road. Any saving that 
can be made in switching is, therefore, of great importance. 

Three things must be done before it will be possible to attain the 
greatest efficiency: (a) the consolidation of transportation companies 
must be brought to the including of express drayage and other auxil- 
lary transportation agencies, thereby eliminating much of the delay 
at various points; (b) a better method of grouping the smaller ship- 
ments must be adopted, either by improving the packages in which 
they are contained, or by some method of handling them to and 
from the cars in large quantities; (c) a free interchange of cars must be 
arranged so that the diversion and misrouting of cars may be elimi- 
nated. Although these improvements cannot be made immediately, 
progress toward the best efficiency must be in these directions. 


J. P. SNow sympathized with Mr. Rogers and commended his ideas 
to anyone who was enthusiastic over the mechanical handling of 
freight, so far as railroad business was concerned. In reference to the 
alleged difficulty of spotting cars, he thought the tendency was now 
to build cars of uniform length, and when that desired end was reached, 
the spotting of cars would no longer be necessary. 

Freight for a certain locality must be delivered by teams at a certain 
door. This brought the freight to the car in which it was to be shipped 
and the trucking distance was very short, especially if there were 
several lines of cars to load into—three, four or five, as mentioned in 
the paper—and the freight was transferred from the house into the 
cars very quickly. 

In his opinion it was not advisable to store outbound freight. 
Shippers took no pains to ship their material in carload lots and frac- 
tional loads were bound to occur unless unreasonable delay was in- 
volved. He thought the idea suggested by Mr. Fowler that the 
railroad should operate vans to deliver freight to owners a good one 
and hoped it would be brought about sometime. 

As to the mechanical handling of freight, it seemed best when 


adapted to water terminals where vessels lie at right angles to the 
track. At such terminals the tracks are necessarily dead-end. If 
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the vessel lies along the end of the wharf the freight must be tracked 
a long distance in order to get it into a sufficient number of cars, and 
it was difficult to make shifts and get the loaded cars out and the 
empty ones in if it had to be done while the vessel was being dis- 
charged. Some system like the telpher is splendidly adapted to 
these conditions and he thought that was the place for the railroads 
to try it. 

For a layout of tracks and piers as shown by the author, he believed 
the storage battery trucks as used for baggage at many terminals 
were far preferable to an overhead-carrier system. 


F. B. FreeMAN! called attention to the fact that the mechanical 
handling of freight at the railroad terminal is quite a different prob- 
lem from that presented by a manufacturing establishment. In 
industria! plants, the packages are largely of the same kind, and can 
therefore be handled in groups and large lots. Such conditions are 
very favorable to handling by mechanical means. At the railroad 
freight house, however, practically every package, whether large or 
small, must be weighed separately, and immediately delivered to the 
proper destination car. 

Under these conditions, it does not seem possible to handle large 
lots to advantage, nor can freight be tiered to any great extent, be- 
cause it must all be accessible for prompt delivery to the consignee 


when called for. 


G. H. Eaton? stated that as a traffic man he dealt directly with 
the public, and consequently received all the complaints His ex- 
perience in dealing with questions of delay had shown that the trouble 
is generally with the handling facilities of the terminals at interme- 
diate points of transfer, rather than at the originating point. He also 
believed that the railroad should discourage the holding of goods in 
storage, rather than increase their facilities for doing so. 

Most of the trucking at freight terminals does not exceed 25 to 
50 ft., whereas, at water terminals, the distance is consid rably 
greater and mechanical handling should therefore be first tried unde 
these conditions. 


G. T. Sampson? called attention to the fact that one of the first 
rules of railroading is: In case of doubt take the side of safety This 
Ch. Engr., Boston & Albany R. R. Co., Boston, Mass 


Genl. Freight Agt., Boston & Maine R. R. Co., Boston, Mass 
Div. Engr., N. Y., N. H. & H. R. R. Co., Boston, Mass 











1092 THE MECHANICAL HANDLING OF FREIGHT 


rule holds throughout the entire organization, and prevents or at 
least curtails the first adoption of new and untried methods. Where 
trains must be operated with unfailing regularity, the system for 
handling freight must be flexible. This is one of the strong points 
of the hand-trucking system, since it permits the shifting of men and 
trucks to suit the condition of the work. This system cannot be dis- 
placed until another method is found just as prompt and regular. 
Mechanical handling can only be fairly tried and tested in an exten- 
sion to an existing large city terminal, where the kind and volume 
of trafhe is regular and continuous, and by i corporation financially 
able to make the trial, even if it should prove unsuccessful 

Mr. Sampson believed that any successful system for the mechan- 
ical handling of freight must be as efficient as the cash-carrier system 
in a department store, and it must operate from the team to the ear 
as surely as the small package containing the sales slip goes between 
the cashier's desk and the salesman at the counter. The real prob em 
seems to be the design of a mechanical device, which will operate with 
the same certamty, whether loaded with a bulky single article weigh- 


ing in hundred weights or with an accumulation of small packages 


Congestion of the meoming freight is due to the failure of the con- 
signee to remove his goods promptly, and this forms one of the strong- 
est arguments for the delivery of goods by the railroad with then 


own drays direct to the consignee 


G. EK. Emmons.' said that during the past two years they have 
erected two large buildings which are to be used exclusively for stor- 
ing material; one for finished apparatus, the other for raw materials. 
In both CASES the buildings are equipped with tracks, overhe ad trol- 
ley s, single Coburn tracks, elevators, and in the case of the storehouse 
for finished apparatus, with an outside gantry erane which spans 
the space covered by two loading platforms. In common with others, 
they realized that there is a lare expense involved in the handling 


of freight, and are doing all they can to minimize it. 


1 Mer., General Kleetrie Co., Schenectady N \ 











A COMPARISON OF ATR-BRAKING SYSTEMS 


FOR URBAN ELECTRIC RAILWAY C. 


\ meeting of the Society was held in St. Louis on | 
1912, 0 


Lhisit ety were invited TO COOPel Te, \ 1) } ron \ { a 


Air-Braking Systems for Urban Electric Railway Cars 


| 
W. Young and Charles A. Hobein, both of t] 


; 
United 


ARS 


‘ebruary 7, 


which other engineering societies having representatives in 


parison of 


by ( ‘hark s 


Railways 


Company of St. Louis, was read by the latter, describing the two 
systems, individual compressor and storage, commonly used for 
rie ( Sin modern city sel ice W h d ] ment, opera- 


The paper is confined to the discussion of the straight 
he only system used To! nel ars. ‘This system 
operator to admit air directly to the brake evyvlinder tl 


medium of an operating valve located in the motorman’s 


release is likewise governed by the same valve. ‘Two 
straight air equipment are in use. In the individual 
system (he compressor is carried directly on the ear and aut 
maintains a constant pressure in the service reservoi 
storage all ystems the sir is compressed to high pre uur 
located tn various buildings along the different « aT 


All equipment beginning with the service reservoir is 
the same with both systems. The service reservoir is 
l4 by 33 in. carried suspended underneath the car, and 


for use directly in the brake evlinders at a pressure us 


Ib. The service reservoir is connected directly with the 


valve through suitable piping lwo types of operating 
used: the W estinghoust valve, consistins (yI simple Slice 
ated by means of a rack and pinion, and the National 
Mlectrie Company valve, 
Publ hed in ib tri I 


room of the Society 


10s} 


inks carried on the cars are charged by the use 


ur svstem 
allows the 
rough the 
cab. The 
ystems of 
COMpressor 
omatically 

While in 


nstations 


tank about 
hy lding all 
pooutl 55 


operating 








LOO4 COMPARISON OF AIR BRAKE SYSTEMS 

(mission and one for exhaust, and shde valve to govern the rate 

of admission of al id the rate of release from the brake eylinder 
It IS CODON Practice oO make the shoe pressure equ ito thre welght 


upon the wl eel. Pheor ically it might be made about t | ree Time 


the weight Ipon the whee Dut 11 is impossible to train the motorme! 
to make such practice sate from the operating standpoint I hie 
tandard brake shoes of the United Railways Company of St. L 


ire made of east iron with ehilled inserts. run about 4000 or 5000 





\ \ 
rail vVelghing when new hout 25 |b md whel rapped al it | 
] 
Phe car compressor 1p The maividual compressor system Ol thie 
“s | ae marsh } _— { P +} 
mgie-acting duplex type Witt Thi motor boited aire ' 1 I 
OMDressol (Hise ind is aesined to | ( The | r¢ Ir) 
hye t nis 
‘ i ‘ ‘ 
} , " 1 
In adopting a system oT air brakes there ire several Tactors to | 


taken into account, such as first cost, which ts often thi etermining 


factor, total annual cost, and reliability 


Table 1 gives a summary of several tables presented by the autho 
TO SHOW thre I lative Advantages ol both SVSTEeT rom the tryye 
point of the original investor and operator. It based on 


equipment tor a total of 1372 cars. > 


From the report ol the Electric Railway ‘est Commission it 1) 


pears that the electric energy required to compress 2 cubic foot of 

is 5.49 watt-hours in the storage system, and 3.99 watt-hours in thi | 
motor-compressing system. This results from the greater efficienc) 

of the process of compressing the air directly to the pressure at whic} 

it is to be used The difference between the electric energy used 


for braking in the two cases shows practically the same advantage 
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in favor of the motor compressor system, due to the fact that the 
air is more economically compre ssed, and delivered more economic- 
ally to the brake cylinders. In the storage system more air is required 
from the fact that it is carried on tle cars at a high pressure and 
leakage is difficult to avoid. In deciding upon the system to be used 
in any case, therefore, the question at issue is whether or not ther 
is & Saving in interest and maintenance in the use of the storage 
system which will offset the greater efficiency following from the 
use of the other equipment. The tests of the commission on the 
storage system in St. Louis brought out the fact that 95 per cent 
of the air compressed reached the cars. 

In the discussion which followed the reading of the pay er, RicHARD 
McCutuocu! pointed out that the storage system can not be run 
economically on long interurban lines, but might be used to advan- 
tage in a smaller city of perhaps 50,000 to 100,000 inhabitants, 
where all the lines pass one point, especially if this point be in the 
neighborhood of a power station. 

The following also participated in the general discussion: John 
Hunter, F. A. Berger, G. W. Lamke?, A. 8. Langsdorf*, M. L. Holman, 
Jacob D. Von Maur*, and L. C. F. Metzger’. The paper was illus- 
trated by numerous lantern slides. 


| Vice Pres. and Genl. Mgr., United Rwys. Co 
Instructor Elec. Engrg., Washington Univ 
Dean, School of Engrg., Prof. Elec. Engrg., Washington Univ 
Supt of Distribution, Laclede Gas Lt. Co., St. Louis, Mo 
‘ Asst. Engr., Terminal R. R. Assoc., St. Louis, Mo 
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FOREIGN REVIEW 


The aim of the Foreign Review is to present, within the available 
space, the main data contained in the article indexed. Where pos- 
sible, reference is made to English or American publications con- 


taining fuller information on the subject treated. | Measures are 
given both in original units and their English equivalents. In 
many instances, engravings and tables are reproduced. Opinions 


expressed are those of the reviewer, not of the Soci ty. \rticles are 
Classified as ¢ comparative -d a scriptive , €& CXpl rimenta gq gene ral: 
A historical; m mathematical; p practical; ¢ theoretic: Articles of 
exceptional merit are rated A by the reviewer 

Air Machinery 


(COMPRESSED Al HiawtMer wriu Dousrte Piston (Luftdruckhammer mit 


Doppelkolbe) Seb. Schuster dhe praktts hie Vaschinen-honstruckteu 
May 9, 1912 1] > figs und 1 plate of drawings ( Descriptio oO 
What is said to be the largest compressed dir hammer in existence, built by 


Richard Herz Co., Vienna, Austria. 


AiR FILTERS AND THEIR INDUSTRIAL APPLICATIONS (Le Filtres a air et 


eurs applications industrielles, R. T. Serrure ia et Acier, April, 1912. 
(i) pp.. 10 figs d). Description of existing types of ¢ fers, and briet 
discussion of their application in metallurg electric plants, and for 


hygienic purposes. 


Cost Accounting 


IXPENSE BURDEN IN MECHANICAL CONSTRUCTION (Les Frais générau 
dans la construction nees anique, L.. Ddubus-Delos lee nique poder 
May 15,1912. Spy. p). The author is opposed to distributing the ercpens 
mrden per-man-per-hour-of-work, but thinks that it ought to be distributed 
per tool. in accordance with the work done by ind the expense actually 
involved. A tool setter’s hour of work does not require is Tnuch expense 
burden as an hour of work of a man at a large lathe, owing to the differ 
ence in power consumed, depreciation of the expensive tool, room occupied 
by the tool, ete (This is practically the same system as that proposed by 
Sterling H. Bunne The Journal, December 1911. p. 1557.) Che article 
vives, as an illustration, the application of this method ‘ ises of tv 


shops: one of 385, and the other of 100 me) 
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Firing and Fuel 


UTILIZATION OF COAL-TAR OIL FOR HEATING AND Power Propuction § (7'ee) 
olverwertung fiir Heiz- und Kraftzwecke, R. Wausenfelder Stall und 
Kisen, May 9, 1912. 11 pp., 20 figs. dp). The article is devoted mainly 
to the description of furnaces and furnace appliances for burning coal-tai 
oil, naphthalin, ete. The production of coul-tar oil rose during the last five 
years in Germany from 150,000 tons to 400,000 tons, and new uses had to 
he found for it: hence the experiments (now successful) with its use as a 
fuel. Its application is especially wide in metallurgical plants for puddling 
furnaces, mixers, Siemens-Martin furnaces, and for enriching blast-furnace 
gases where they ure used for power production, It is also used in the 
Diesel motor (Cp. The Journal, June 1912, p. 909). The author is, how 
ever, against the use of raw coal-tar as fuel, because it Contains up to 10 


per cent. water which has to be paid for, carried, and freighted as tat 


and which is useless, or even harmful, in combustion It is further ouls 
a raw mnaterial, and contains valuable elements which may be extracted a 
by-products, but which are lost when the tar is consumed as fuel, Iie 
coal-tar is not well adapted to be used as a fuel, at least in the prese 

furnace, because it is viscous, and apt to clog the nozzles: also, notwith 


standing many experiments in this direction, it cannot be used in a Diese 
engine with any reliability of operation. 


CoAL-TAR FIRING PLANT CONSTRUCTED BY MULLER AND Wortre (Die Tee 


feuerung von Miller & Korte. Zeits. fir Dampfhkesse wnd Vaschine 

betrieb, May 17, 1912.) 1. pp., 2 figs. dd). Description of a water tul 
boiler adapted for coal-tar oil firing, and data of tests of same, The cou 

tar firing is a very important problem for the German engineers, owing to 
the large amount of this material obtained as a by-product of the gas and 
coke industries, and absence of local petroleum: oil industry In the tests 
it was found that the coal tar, with a heating value of S236 WE per keg 
(14,800 b.t.u. per Ib), evaporated from 9.5 to 05 Ke. of water per kg. of 


combustible, the boiler efficiency being from 71.6 to 75.2 per cent 
UTILIZATION OF Hlor EXHAUST GASES FROM BLAST FURNACES FOR THI! 
PRODUCTION OF STEAM (Die Veriwertung der heissen Abgase on Flammofe 
~W) Dampferzeugung, IK. Peter, Ntahl und Bisen,. Misi 1G, Wie Gy) a) 
The author refers mainly to puddling and reheating furnaces rhe metal in 
these furnaces is heated in most Cases to SOO to 1200 deg. cent. (1472 to 
2192 deg. fahr.) ; in order, however, that the metal may reach such a tem 
perature the temperature of the hearth must be considerably higher, and 
so must be the temperature of the exhaust gases. The efficiency of such a 


furnace is therefore very low, and may be expressed by 


t.—l 
+ . 
where gy is the efficiency of the furnace, ¢« initial temperature, and fe fina! 
temperature of the hearth. For ¢a 1400 deg. cent. (2552 deg. fabr.). and 
te 1000 deg. cent. (1882 deg. fahr.), the etliciency is 
1400 — 1000 
¥y 0 29 
1400 


or about 380 per cent, and even that is not the real efliciency, since the above 
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lo fyasanlave de (rf ifr Va hinenbauan fait hie Ki endgeu sCTOCT ] (; 
Il. Baer. Zeits. des Verei deutscher Ingenieure. April 6. 1912 ip 
12 figs de), Description dad of tests of Gortil weat-ya roduc 
and gas cugine, wit] arin ngs of the latter (tor a tu desc! lon Seé 
Zecits. des Vereines deutsche ingenteure, W111. p. BGS ff Hleinz Die Aus 
hutzung unserer Torfmoors fhe most interesting part in the constru 
tion of the producer is the care taken to prevey the escape of hea vhic 
is very important in this case \\ ¥ to the considerable consumption « 
heat in the evaporntio d decomposition of the ter in the 1m Aj 
Is introduced iviten thee }) oduce Iwo Streams ole hrougti lie prod 
jnecket sons to take up the he of radiation ina the other j such a \ 
as to be strongly preheated | he gases produced rhe arrangement 
so efficient that during the tests t the East German Exhibitior l 911 i 
Posen the cylinder jacket and gas outlet pipe were found to be only hand 
warm, The tar-containing parts of the fuel are consumed in the produce 
itself, while the gases of incomplete combustion and products of distillation 
aire generally torced to pass. tl ugh the zone of in hdescence jnstead o 
heing nllowes lo escape thir 7] the gas outle pipe 

Phe ann sis of the peat gas SI it 1 ceontal eo ps el ent o 
momsture and ahout 4 per cel f ela \ centage 
of thomture is said to be due to the mm 11] Che ave 
ige heznt alue 3949 WE per l ( i ‘ ests rf ‘ 
hours 8 minutes dS hours 11 1 e made ( 
results as to the cons f peat, and cost wre 
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| PROV N oO] \ to STLON Mo ( | ( , EATIN 
OF AIR (Ve ( i ) cnnu Sn ore durch Vo mung de 
angesauaote) Luft \ No rier, Die Gasmotorente peal May 1912. Z pp : 
1 fig. dt) Translation of the first part of the article in he Génie Ci 
February 24, 1912, under the s e title, fully reported in The Journal for 
Ap rm. file A\ttenti se Vio se Tine Tie I've ch or the 
above German translation s ed to the error in the heading of the 
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rd colum of the figure. where the exponents of md ire omitted 
Phe, ire correcti\s inserted in the forcion Review 


LUTOMATI SPARI ADJIUSTMEN'4 (Nelbststatioc Zindverstellune Low 


Zeits. des Mittels uropdischen Votoriwagen-V ercins, End April, 112. 2 pp 


gh). The first automobiles had no spark adjustment. Benz was the firs! 
troduce it, but placed it so that the driver, to change the spark, had 

ope the back cover, after having previously stopped the motor Ohne 

(ol ne renmsols Wiis the s]) I diustment Was hot pp ced a rectly cat thee 
a ers seat Wiis hat the old inotors had a great many more levers tha 


the present ones, and the designer was naturally unwilling to make it lool 


nore Complicated. Fiat was the first to introduce a centrifugal spar! 
djuster, but took it off shortly after, so that the regular use of automati« 
spl iijustment dates really only from 1910, when its application was 


de commercially possible by the introduction of Eisemann’s magneto 
What the centrifugal spark adjuster does is to advance the ignition 


gh speed, and retard it at low speed, so that the purpose of the adjusting 


cle ce is to insure the most adrantageous time of ignitior but the most 
dvantageous time mav mean either the time which nusures the mos 
economic working of the motor, with the least consumption of fuel, and 
mn stress of its parts, or it may ine the condition under whicl 

of the motor is at its maximul hese two things are by no 

‘ dentic ; md while the driver may \ lil under certain conditions 
vet out of the motor a it can give, he will regularly try to run it a 

ic S possibl But the automatic spark adjuster can regulate 
djustment only one way, and adjustment by hand is therefore more 

\ further disadvantage of automatic adjustment is its aptness to get 
rdet rhe governor springs change in tension, the revolving parts 

‘ if nce owing to the shocks and vibrations, and as a result the 
e of ignition is displaced, often very disadvantageously, the worst fea 

re being that it is very difficult to discover whether the ignition is really 
set as advantageously as believed Kkven when the ignition was set at the 


ctory and carefully tried, there is good reason to believe that it would 
have to be changed after a few weeks of actual work on the road: but 
whether it is so, and just how much it has to be changed, can be found 
hy new careful tests, which the ordinary automobile owner is eithe: 


ite unable to do, or in a great many Cases will do incorrectly. 


But even were it possible to make automatic spark adjustment perfectly 
reliable, it would still not answer its purpose of insuring the most advan 
iveous time of ignition. The best ignition time depends not only on the 
speed of the motor, but also on the working pressure and te mperature ol 
he mixture \ strongly throttled mixture has to be ignited earlier than 

highly compressed one. and a hot mixture later than a cold one But 
the centrifugal regulator is not affected by this change ir compression and 


temperature at all, and regulates therefore the time of ignition real 


vy in 
ccordance with the alterations in one variable. while there are seve 


I 


thers of at least equal importance 
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Automatic spark adjustment may be, and is, used when desired without 
danger of the automobile refusing to work (which is proved by. the fact 
of there being in operation many cars and trucks with no adjustment at 
all), but its use cannot be considered as an improvement on adjustment 
by hand. 

INTERNATIONAL EXHIBITION OF INTERNAL COMBUSTION Morors IN Sv. 
Pererspura (Die International tusstellung von Verbrennungsmotoren in 
St. Petersburg, N. Bikoff and G. vy. Doepp. Die Gasmotorentechnik, May 
912 { pp., 7 figs. d@). Description with drawings of four-stroke cycle 


motors built by the Kolomna and Sormovo Works (Russin) and the Sitid 





werft A.-G., Stockholm, Sweden, The first and last are marine motors 
and both reversible, In the case of the Kolomma motors reversibility is 
secured in the following way: ‘The motor is a four-cylinder, SO0O-h.p 


engine, with a common camshaft to all the evlinders, driven from the main 
shaft by means of an auxiliary shaft placed in the middle of the motor 
between the second and third cylinder, Opposite to each cylinder there is 
placed on the camshaft a double series of Cams, for going ahead and astern 
controlling the admission and exhaust valves, the naphtha valve and the 
air valve for starting the motor. The levers of the transmission gear are 
on the shafts B (there are two of them: one for going ahead, and the other 
astern) ; on each shaft there is a hand lever A which can be placed in 

of the positions corresponding to (1) normal work of the motor; (2) 
all valves out of operation; (6) starting the motor. 

The reversing mechanism works as follows: The position of the lever 
Kin Fig. 1 corresponds to normal working of the motor, i. e.. going ahead 
Should the lever be turned through 45 deg., the naphtha admission valve 
Will be closed by the respective Cam: at the same time the naphtha pump 
will he put out of action, and compressed air admitted to the cylinders // 


In these cylinders there are pistons which are kept in their upper position 


hy 1 spring, While the respective piston rods take a position just above 


the valve spindles, but do not touch them as long as the valve 


closed, As soon, however, as the compressed nir Presses the PIStOnS down 


the Vilves, with their levers, begin to move sidewise, nnd the r | 


the levers are lifted up by the cams, thus permitting their displacement 


with the help of the levers G. along special springs locnted in the hianely 


of the shaft. Then the lever A is placed in its third position, in wl 


the lever of the exhaust valve is permitted to come in contact with its 


corresponding cam on the shaft, while the naphtha pump remains cut out 


As a result the compressed air is allowed to flow out of the evlinders // 
the air and exhaust valves rise, and the rollers of their levers come in con 
tact with the respective cams, When the motor reaches its normal speed 


of rotation, the lever A is placed vertically. 


These motors are used mainly for passenger ships on the Wolga in 
Eastern Russia, and appear to work satisfactorily. 
CHearp Morive Power FROM GAS PRODUCERS With RECUPERATION or AM 


MONIA (La foree motrice a bas priv par les gazogenes a 


ecuperation d 
Mnmonlaque, I’. Charles, La HMouitle Blanche, Mareh 1912 S opp 4) 


fies ). General, rather popular discussion of the production of power 


a> 
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from blast furnace gases, gas producers, and gases from by-product coke 
ovens, With several illustrations showing the heat balances of the steam 
and gas engines and blast furnace The article may be used for populat 
lectures and talks to employees. 

Machine Shop 

‘THE CEMENTATION OF IRON BY SOLID CARBON (Sur la cémentation de fe 

par le charbon solide, G. Charpy et S. Bonnerot. Revue de meétallurgic 
May 1912. 15 pp., 9 figs. ¢.) Detailed account of the experiments briefly 
announced before (Cp. The Journal, January 1912, p. 120.) fhe authors 
have found that at a temperature of 950 deg. cent. (1742 deg. fahr.) no 
cementation is produced when no gases are present, but there is reason to 
helieve that carbon does diffuse through the iron, as appears to be indicated 
by structural changes in cast iron and steel heated above the critical points. 
It is difficult to state, however, what may have been the influence of the 
occult gases in the metal in such a diffusion. As regards adherence between 
carbon and iron, the experiments have not been conclusive. It has in no 
case, however, been anything like the adherence which exists between the 


graphite and the ferrite in cast iron. 


GALVANIZATION OF IRON AND STEEL. Part IV SHERARDIZATION (Le 
Zingage du fer et de Vaeier. La Shérardisation. A. Sang. Revue de 
metalluraie, May 12. IS pp., 11 figs. dt) Continuation of a series o 

Aree: a SNS 
~ ian 4 “~e fs i’ * ~ ” 
I + SAN cs N Tire ss ELECTI Al (ZA “ \\ 


articles on various methods of galvanizing iron and steel (beginning 
January 1912. Cp. The Journal, March 1912, p. 419). fhe author dis 
cusses sherardization mainly on the basis of the work of Dr. C. F. Burgess 
of the University of Wisconsin, and Dr. A, S. Cushman, and describes 
several types of furnaces for this process. He describes also his own co! 
tinuous process of sherardizing wires by heating them electrically while 
they are being drawn through a bath of zine gray. As shown in Fig. 2 
the wire, which does not have to be particularly clean, passes first through 
a layer of sand, and then below a cover into the zine gray bath; the part 
of the wire between the contact points is maintained at a red heat. The 
wire comes out from the bath in the same manner as it went in, and may 
be cooled in the air. There are, however, certain essential rules that must 
be observed in order that the process be successful. There must be some 
arrangement for making the wire move sidewise, so as always to bring it 
in contact with fresh particles of zine gray, and to prevent the latter from 
forming cavities where the wire would slip without meeting any galvaniz 
ing metal. The zine gray must have attained a certain temperature. but 
since it is in a receptacle nade of refractory material, it is enough to leave 
the wire stationary in the bath until it reaches the desired temperature 


and only then set it in motion. ‘The most difficult part of this insta!lation, 
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however, is the arrangement of the contacts, because if this is unsatis 
factory, only il single point on the wire will he heated, nna the wire will 


come out of the bath red hot, but not sherardized. Besides being ga 


vanized, the wire is also annealed. 


NEW INDUSTRIAL BuRNeERS (Necure geiwcrbliche Heizhbrenne BRlektro 
technischer Anzeiger, May 19 and 26, 1912, 3 pp., 1S figs. dd). Review 
of German burners for welding and cutting metals, The Jurgens gas 


blower (Fig. 3, 1 and 2) is a combination of a Bunsen burner and a blow 
pipe. The blower rotates on the support f, and is provided with air and 
vas ducts 1 and gy, the air duct / connecting with the gas duct when the 
cock k with its angle bore w is placed in a suitable position. The gas duct 
y is further divided into two separate ducts k' and /° leading to the re 
spective plugs of the cock h. The gas flows through these ducts into the 
burner pipe & from which either a Bunsen flame or a blowpipe flame may) 
he produced. In the first case the air admission sleeve is placed so that 
its holes are just over the holes in the burner pipe, giving free admission 
to the air. The rotation of the sleeve is accompanied, by means of the 
pin m, by a displacement of the slide valve sch opening to the gas a pas 
sage into the burner pipe through the little holes p' and p*. If the burner 
is used as a blowpipe, the sleeve 2 is brought to where it covers the holes in 
the burner pipes, whereby the slide valve sch is placed so that the large 
openings d' and d@ are brought over the ducts k' and k*, and compressed 
air let on 

Fig. 3, 5, shows the soldering acetylene heated iron of Tr. Baumann in 
Winterlingen, Germany. The gas pipe a is provided with a cock ¢ and 
ends in a nozzle d enclosed in the shaft of a spherical burner e, this shaft 
heing provided with air admission openings f., The nozzle d ends in a 
conical extension g, the purpose of which is to produce a narrow flame 
directed on the iron i surrounded by the jacket / with its openings 4. 


There is also a spring » which can be regulated by the screw o so that its 


tip p closes more or less the opening of the nozzle d, and thus makes the 
flame strong or weak, as desired. \ wire gauze screen is provided at k, to 
prevent backfiring. 


In the production of burners using liquid fuel, more economical ther 


mally and less dangerous than acetylene burners, two improvements are 
credited to Edward Grube in Alt-Rahistedt, Germany. The liquid fuel 
must of course be evaporated before it can mix with the air. The first 
is shown in Fig. 3, 4. A burner with a single superheater coil A from 
which oil vapor is conducted to the distributing member B, and is supplied 
simultaneously to the injectors and nozzle / The oil vapor formed in 
the superheater coil A produces a narrow flame at the exit from the nozzle 
LL, as in an ordinary blowpipe, but serves also to feed the welding burner 
I’. For this purpose part of the oil vapor is led aside into the injector BF, 
und mixes there with the oxygen. To start the burner, the superheater 
coil F with all valves closed, has to be heated by Sole outside source of 
heat, To use the burner for welding purposes, the cock // has to be 
opened, and oxygen admitted ta the injector F through the pipe D. 

In the second burner of the same concern (Fig. 3, 5). the oil which is 


led to the burner through the pipe 1 under pressure, enters into the cal 
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buretor Bot the blowpipe # as well as through a side duct D), into the car 
buretor # of the welding pipe / The valves G and H regulate the suppl) 
of the oil vapor. The carburetor B is heated by the heat conducted 
through the metal from the pipe C of the blowpipe, while the carburetot 
His directly surrounded by the flame of the blowpipe: from # the oi 
Vapor passes into the injector J, and mixes there with the oxygen coming 
through the pipe A, the flow of the oxygen being regulated by the valve L. 
A branch pipe M with cock N permits also the regulation of the supply of 
oxygen tlowing under high pressure to the torch for cutting metals O. 

To obviate the necessity of having several burners of various sizes for 


different kinds of work, J. Ammon it 


Schoneberg (near Berlin, Germany ) 
designed a burner (Fig. 3,6) for welding which may be fitted with differer 
nozzles for different kinds of work. The part gh is a nozzle body pro 
vided with properly dimensioned ducts for oxygen and fuel gas, with the 
nozzle and outer tube in permanent connection. The nozzle body de is 
slipped over the hollow conical hipple ¢ connected with the oxygen pipe > 
and combustible gas chamber /, the two being connected when necessary 
by the cap screw i. The oxygen flows through the pipe ) into the duct 
and out through the burner nozzle ht. The fuel gas is drawn by the sur 
tion, produced by the flow of oxygen, through the duct ¢ into the passage 
and thence through the duct + into the combustion chamber +r. Anothet 
burner, on the same principle, but somewhat different in Coustructive «de 
tails, has been designed by W. Widmann in Stuttgart, Germany. 

The vapor nozzle of the welding burner of the Rheinische Gesellschaft 
fur autogene Metallbearbeitung m.b.11. in Cologne, Germany (Fig. 3, 7) 
consists of several exchangeable parts. The nozzle proper, consisting of 
three parts, a, b and ¢, is screwed to the mixing tube d, these three parts 
being provided with similar threads, so that they may be set at any desired 
angle to the axis of the mixing tube 


The burner of M. Imhoff, of Berlin, Germany (Fig. 3, 8) vhi may de 


used both for welding and cutting metals, is constructed so that the oxygel 


cannot get into the gas pipes. The pear-shaped burner B consists of 

semi-spherical base f and conical vapor nozzle k, divided by the plate p 
having a large number of sma holes 7 arranged in concentric circles. 
Acetylene is brought through a, oxygen through the pipe s passing throug 
the base and plate p, and provided with the nozzle d., The mixture of 
oxygen and gas flows out through the nozzle o. When the burner is used 


for cutting metals, an additional stream of oxygen is supplied through the 
branch piping s’. The peculiar shape of the burner permits of cutting a 
number of holes in the plate p such as to allow always a sufficient supply 
of gas to flow through, with no danger of backfiring. The conical exten 
sion k is said to favor the mixing of the two gases, 

Instead of making provisions for exchanging nozzles, the admission of 
oxygen may be regulated, as is done in the burner of the Apparate-Bau 
Austalt Schmalkalden G.m.b.11., in Schmalkalden, Germany (Fig. 3, 9). 
The oxygen pipe 8 opens into the chamber 2, while the acetylene pipe 5 is 
led to the side opening 4. The headpiece 6 is screwed into the casing 1 
and is provided with a central duct, with the front part of 6G eccentrically 
located, and fitted with cone 11 having in its turn longitudinal 


grooves 12 
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opening into ducts 12". These ducts are cut in special nozzle-shaped pins 
connected with cone 11, are of different diameters, and, like the grooves 
12, are not limited as to number, Since the path of the oxygen lies 
through 12° enclosed in the cone or pins connected with it, the regulation 
of the oxygen is not affected by regrinding. 

What is claimed to be a new arrangement for distributing the oxygen 
in burners with a single oxygen piping is embodied in the burner shown in 
Fig. 8, 10, constructed by J. Knappich in Augsburg, Germany. The oxygen 


regulating valve 3, with its admission and discharge piping 4 and 5, is 
fastened by the screw 6 to the body 2 enclosed in a tube protector 1 
The screw passes through the duct S for the admission of oxygen for the 
preheater flame, this duct being closed below the screw, and the screw 
being provided with a bore 7 connecting the oxygen supply pipes 4 and 5. 
The inside diameter of S is so large that there is always a sufficient area for 
the passage of the gas, independent of the position of the screw 6. The 
disks 9 and 10 act as packing. By means of the screw 11 the valve 3 can 
be closed or opened, according as the valve cone 12 is pressed against its 
seat 13, or lifted from it by the spring 14 having as purchase the disk 15 


The fuel gas pipes 16 and 17 are tightly fastened to the body 2, the two 


| 
( 





Oe 1 H. C. Kiorz Mop Sprrat AND Irs APPLICATION 


pipes being connected by the ducts 18, When valve 3 is open, the oxygen 


brought by pipe 4 flows into 8S as well as into 5. When the valve is closed, 
the admission of oxygen into the oxidation pipe 5 is stopped, but the gas 
continues to flow through 7 into the pipe 8. 

In the torch for cutting metals of R. Moritz, of Wasquehal, France (Fig. 
36, 11), the nozzles of the fuel gas supply pipes are on pin joints, thus per 
mitting the regulation of the heated space opposite the oxidation nozzle. 
Oxygen is supplied by the pipe 5, and fuel gas by the nozzles 1, 

A NEW INTERESTING EXPEDIENT IN THE FOUNDRY (Hin neuwes, interessantes 
Hilfsmittel in der Formerei,  Giesserei-Zeitung, May 15, 1912. 2 pp., 6 
figs. dd). The formation of a core in a pattern depends on many things, 
e.g., Quality of the sand, execution and design of the pattern, molding ma 


chine used, ete., and does not always succeed, especially when the height 


of the core is considerably in excess of its diameter, This applies par 
ticularly to the case when lifting-type molding machines are used. With 


turnover-type molding machines the cores can be made easier, because 


with this type of machine the pattern is lifted out of the mold. and the 
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sand is not disturbed. But even there it happens often that the sand is 


pressed so hard into the core hole that when the pattern is lifted, it is 
torn off, and carried away with the pattern 
To prevent this the firm H. C. Klotz, in Hamburg, Germany, patented 


the mold spiral (Formspirale) shown in Fig. 4, 1, and made of hard wire, 


with the upper part in the form of a spiral, and the base wound like a 
snake, ‘The coils of the spiral of the vertical part must not be too close 


to one another, to allow the sand space to get well in. Fig. 4, 2, shows 


how the spiral is applied in setting the mold. The spirals have to be set 
as close to the edges of the core as possible; if the core is of angular o1 
otherwise irregular form, the spirals have to be set in the angles, or 
wherever there is danger of the piece breaking off. Fig. 4, 5, shows how 
by means of this spiral a face plate can be made without cores The 


article states that in one particular foundry there was a saving of 160 


cores per day in the manufacture of this one face plate due to the use 
of the mold spiral. 

THERMIC AND MECHANICAL TREATMENT OF METALS IN THE SHOP: TEM 
PERING (Traitements thermiques et meécaniques des métaur a Vatelie 
Rerenu, F. Robin et P. Gartner. Rerue de mécanique, April 80, 1912. 26 
pp., 34 figs. dt). <A short statement of the theory of tempering, and de 


scription of the various furnaces used for this purpose. 


Measuring Apparatus 


LIMiIts OF Use oF HIGH TEMPERATURE THERMOMETERS (Die Braucl 
barkeitsgrenze der hochgradigen Thermometer, H. F. Wiebe. Deutsche 
Vechaniker-Zeituny, February 1 and 15, 1912. 10 pp. e). Experiments 


made at the German Government Bureau for physical and technical in 
vestigations (Physikalisch-Technische Reichsanstalt) have shown that 
(a) Although the thermometers used for these tests, and made of Jena bore 
silicate glass 59", were submitted by the manufacturer to an aging process 
of three to four days’ duration, these thermometers have nevertheles 


shown a raising of the ice point up to 7 deg. after a further 


aging process 


of about 160 hours at a temperature of 500 deg. cent. It may be accepted 


therefore, that it requires an aging of at least ten days at 500 deg. cent. to 


obtain a constant position of the ice point, with variations not exceeding 
0.5 deg. cent. There is, however, no need for a subsequent slow and loi 


cooling, and after a sufficiently long heating at 500 deg. 


cent. the ther 
mometer may be simply left in the bath to cool down of itself, The rea 
son for the cooling having little effect on the position of the ice point is 
the slight thermal depression for this kind of glass. (b) The limit 


gli up 
to which a high temperature thermometer of Jena borosilicate glass 59 
may be used is 510 to 515 deg. cent. The German regulations prohibit tl 


division of such thermometer scales above 510 deg. cent. Hobert C. Dick 
inson (Heat Treatment of High Temperature Mercurial 


Bull. Bur. of Standards, 1906, vol. 2, p. 189) 


Thermometers 
finds that Jena borosilicate 


glass, though the best glass for high temperature thermometers, must not 
he used for temperatures much above 500 deg. cent. 


COMPENSATION-PLANIMETER BAR WITH SHARP-EpGED Kotter (Kompensa 


tions-Planimeterstab mit sharfrandiace Rolle, Generlich Zrits. fiir Dampf 
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kessel und Maschinenbetrieb, May 8, 1912. 3 pp., 6 figs. e), Data of 
tests of J. Schnockel’s compensation-planimeter bar, and its comparison 
with Coradi’s planimeter and Amsler’s polar planimeter. It was found 
that when used according to the inventor's specification and instructions, 
the planimeter bar proved to be correct to within less than 1 per cent, 
and to be comparatively easy to operate. It is claimed that the absence 
of joints and gear wheel transmissions make it stronger and more lasting. 
Mechanics 

HypRAULIC Drive ror AvuToMoBILES (Hydraulischer Antrich fir Motor 
Wagen, A. Heller. Zeits. des Vereines deutscher Ingenicure, April 15, 
912. 5S pp., 28 figs. d). Description of the Lentz hydraulic drive. Cp. 
Votorwagen, April 20, 1912. A translation of the latter article appeared 
in the Automobile, May 30, 1912. 


THe Natit (Le Clou. Ch. Fremont, Bulletin de la Société dhncourad 
ment pour Ulndustrie Nationale, February to April 1912. etA) The 
third of a series of articles on the nail: investigation of properties con 


struction, forces acting on, ete, A full abstract will be given when the 


series is finished in the original. 

LAW OF SIMILARITY APPLIED TO FRICTION PHENOMENA (Das Aehnlichkcits 
gesetz bei Reibungsvorgdangen, HH. Blasius. Zeits. des Vercines deutsche 
Jngenieure, April 20, 1912, 5 pp., 4 figs. tA) A theoretical investiga 
tion of the limits of applicability of the physical /aiw of similarity to 
friction phenomena. A full account of the investigation will shortly 
appear in the Mitteilungen ther Forschungsarbeiten, and an abstract wil 
then be given in The Journal. 

NOTE OF THE CALCULATION OF CRANKS AND SHAFTS (Note sur le calcul 
des manivelles et des arbres, Ch. Dekeyser Bulletin technique de l Asso 
ciation des Ingénieurs sortis de CEcole Polytechnique de Bruxelles, Apri 
1912. <U pp.,.S figs. mt), The author starts from Barré de Saint 
Venant’s formula for maximum deformation under combined stresses 
ot+ wv (5t)?+- (106)? 

Ki - 

Ss 

where F is the longitudinal modulus of elasticity, i maximum permissible 
deformation, f and @ normal and tangential stresses, Ile further derives 
equations for stresses at various points of the crank which, according to 
his admission, are only approximately correct and too Complicated to be 
used for practical purposes, but which show that for a given position of 
the crank, various transversal sections of the crank arm are subjected to 
different stresses, and that the stresses at different points of each section 
depend on the position of the arm, He proceeds to give a somewhat com 
plicated graphical method for determining whether in a crank of a given 
longitudinal section and rectangular cross-section there will be points sub 


jected to stresses exceeding the permissible limit. 


Sripina Friction (tl ber gleitende Reibung, Charlotte Jacob tanalen 


der Phusik, No. G6 1912 ae pp.. 13 figs etA.) Physical investigation o 


friction between solids, with Spe inl regard to the relation betiveen tris fin 
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and speed of motion. The author has found that friction depends to a 
certain extent on the speed, and up to a certain point rises with the speed, 
at first rapidly, and then slower and slower until it becomes practically 
constant. For brass a coefficient of friction 0.105 is thus found, 

The relation between friction and temperature was found to be as fol 
lows: as the temperature rises, the angle of friction at first decreases rap 
idly, becomes constant at about 150 to 190 deg. cent. (802 to 574 deg. fahr.) 
und at about 250 deg. cent. (482 deg. fahr., all these figures referring to 
experiments with glass) begins to rise very rapidly. The minimum of the 
angle of friction at higher temperatures is as low as one-third of that at 
room temperature. The remarkable fact observed by the author is that 
While the relation between the angle of friction and temperature, from 
room temperature to that corresponding to the minimum, is reversible, i! 
becomes irreversible for the temperature beyond that of the minimum, i. e 
the angle of friction retains its high value even after cooling. 

Steam Engineering 

LATEST DATA OF TESTS OF ZORLLY STEAM TURBINES (Veueste Versuchs 
resultate an Zoelly-Dampfturbinen, Der praktische Maschinen-Konstrukh 
teur, May 9, 1912. 4p. e.) Data of tests of several Zoelly turbines of 
Swiss and German manufacture. The turbines have shown the following 
steam Consumption : 


Capacity of Turbine, Kw R.P.M Consumption of Steam, ke 
1,250 3.000 from 5.71/12.6 to 6.71/14.8 
5.000 Lao from 5.42/11.9 to 6.67/14.8 
10,000 1,250 from 5.45/11.9 to 6.6/14.7 


WATER PURIFICATION AND ELIMINATION OF SCALE IN Botters (Uber Was 


serreinigung und NKesselsteinbekdimpfung, W. Braungard. Chemiker-Zei 
tung, May % 1912. 2 pp. ce.) Comparison of various methods of scal 
climination, with special regard to feedwater purification The author 


niuide tests on the efliciency of permutit, and shows that this material may 
sometimes do a great deal of harm in a boiler Permutit, like other zeo 
liths, has the property of giving up only the basic components in exchange 
for similar Components in the alkalis in the water, and in consequence the 
place of the alkalis is taken by increased amounts of sodium bicarbonate. 
In boiling water this sodium bicarbonate gives off carbon dioxide accord 
ing to the formula 2NaHco Na.CO, + HO + CO., and the soda again 
breaks up in the boiler, sccording te the investigations of Blacher and 
others, into sodium hydrate and carbon dioxide. There is therefore alto 
gether a very large evolution of carbon dioxide which is generally consid 
ered a weak and practically harmless gas, but which under conditions 
present in the boiler attacks the iron just as another dilute acid would do 
At the same time the increased alkaline contents of the water attacks the 
water gage glasses and the packing. The ‘only way to help it would be to 
let the water off very often, but that involves disadvantages which would 
destroy all the good that the permutit might otherwise have done. 
The author concludes therefore that at any rate dirty water and water 
containing free carbon dioxide cannot be treated by permutit without being 


subjected to suitable preliminary processes of purification and deoxidation. 
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The article contains also a discussion of methods for eliminating iron 
und manganese from feedwater. (Permutit is a patented product now 
being introduced in Germany and this country.) 

ARTIFICIAL DRAFT IN BorLer PLANYS (Ueber kinstlichen Zug bei Damp} 
kessclaniagen, UW. Hermanns, Glasers Annalen fiir Gewerbe und Bauwesen, 
May 15, 1912. 3 pp., 4 figs. dd). General discussion of the advantages ot 
artificial draft in boiler plants, and description of the Schwabach system of 
induced draft. In this system a fan drives the air through one or more 
nozzles into a Comparatively low smoke stack, and thus produces in the 
furnace a partial vacuum which may be regulated as required. Tests 
niade by an engineer of the Saxony Association for the Inspection of Boilers 
with two boilers, one with natural, and the other with induced draft, but 
thsolutely similar in other respects, and handled by the same men, have 
shown that the cost of producing 1000 kg. (2200 Ib.) of steam was in the 
first Case 2.56 marks (say 50 cents), and in the second case (including the 
cost of driving the fan) 2.26 marks (say 56.7 cents), or a difference in 
favor of induced draft of 8.5 per cent, The first cost of the Schwabach 
system of induced draft is said to be much less than that of building a tall 
smoke stack, besides the fact that in case of transferring the plant from 
one place to another the smoke stack becomes practically worthless, while 
the induced draft fan may be moved with very little trouble. 


BELUZZO STEAM TURBINES FOR STATIONARY PLANTS (Le Turbine a vapore 


Beluzzo per impianti fissi. L’Industria, May 12 and 19, 1912. 6 pp., 25 
figs. d). Description of Beluzzo stationary stcam turbines (Cp. also 
Zcits. des Vereines deutscher Ingenieure, May 21, 1910) This type has the 
high, intermediate and low pressure parts quite unlike each other. The 


high pressure part is in two pressure stages, each with two velocity stages 


in series, in large units: it 


small units a single pressure stage and three 
velocity stages in series. The intermediate pressure part is made of sev 


eral disks, each with a single blade rim, and each rotating in a separate 


chamber, the expansion of steam taking place in the distributors of the 
respective rotors, The low pressure part consists of a drum on which 
ire mounted several blade rings. 

Such a turbine is held to possess several important thermal and mechan 
| 


1a 


advantages, It results, according to the author. in the highest therma 
efliciency since, as the pressure and temperature of steam go down, the 
velocity of efflux from the distributors and the ratio between it and the 
peripheral speed of the disks also diminish, and this decreases the loss 
due to friction between the steam and the turbine blades. Further, the 
irrangement of the high pressure disks in several velocity stages, with 
ininimum expansion in the distributors, permits a rapid decrease in steam 
pressure between the stages. On the other hand, the drum on the low 
pressure side makes the rotating part of the turbine more rigid, 

The velocity of efflux of the steam from the distributors is 650 to 700 m 
(say 2100 to 2500 ft.) in the first stage, and 500 m (say 1620 ft.) in the 
second stage: between 400 and 300 m (1300 to 960 ft.) in the intermediate 
pressure part, and only about 200 m (650 ft.) in the low pressure part 
With such velocities the wear of the blades is practically none 


On coming from the first distributor (Fig. 5), the steam acts on the 
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blade rim of the first disk, is deflected along the groove in the diaphragm 
between the two wheels, and enters the distributor of the next wheel. 
This arrangement prevents the steam from forming eddies when it reaches 
the distributor of the second wheel, due to the rebound of steam from 
the first wheel. The first and second wheel have partial admission, and 
the distributors occupy only parts of the respective peripheries, less than 
OO deg. for the first wheel, and a little more than 80 deg. for the second. 


The intermediate pressure disks have also partial admission, but with a 


constant angle of about 180 deg. The radial height of blade is thus grow 
ing from one disk to another in accordance with the decrease of the 
velocity of steam and increase of its specific volume. From the last disk 
of the intermediate pressure section the steam is led to a collector, a sort 
or receiver between the intermediate and low pressure parts, It has a 


double duty to perform: in the first instance it distributes uniformly the 


stenm coming from the last disk of the intermediate pressure section 


DPI “ed 


((((C 
Sy 2D»H 


C#« ~~») 


Which has a partial admission, over the drum of the low pressure section 
having full admission, In the second place it has to maintain the cast 
lron Walls supporting the blades of the distributors of the first wheel at 
a temperature slightly higher than that of the steam expanding between 
the disks. Tests made by Professor Belluzzo in 1905 have shown the 
convenience of such a steam collector, It is of especially great importance 
for marine turbines in that it prevents the accumulation of water at the 
bottom of the turbine. Fig. G6 shows the construction of the distributors 
and rotors Attention is called to the following (1) decrease of axia 
width of ‘the rotor blades from the first disk on to the last: (2) decreas 
of the peripheral blade pitch; (8) decrease of the angle between the dire¢ 
tion of steam, and that of the peripheral velocity ; the width of the blades 
in velocity stages arranged in series is also decreasing. Thereby is gained 
the great mechanical advantage of having the weight of the blades in 
various disks, as well as the steam pressure on the blades and the 


stresses 


due to centrifugal forces on the various disks, practically uniform. 
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EVAPORATION TEST OF A DouBLE FLUE BoILER WITH WEeEFER GAS FRI 


einem mit Wefer-Gasfeuerungen aus 
gerusteten Ziwcifammrohrkessel, Biitow 


I 
FURNACE (Verdampfungsversuch an 
and Dobbelstein. Gluchkauf, May 


IS, 1912. 314 pp., 5 figs. d) Description of the Wefer gas fired furnace, 


und data of test of 


a double flue boiler equipped with it. This 
designed to use coke oven 


furnace is 
gases. Simple nozzles for the admission of the 
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gas, and admission of air through openings in the flue plate, proved to be 
unsatisfactory owing to imperfect mixture of gas and air. Terbeck’s sys 
tem proved to be somewhat better, in that it provided for a mixture of the 


gas and air before ignition, and a supplementary admission of air at the 
place of ignition, thus insuring a very complete combustion of the gas 
This system has, however, a disadvantage in having an explosive mixture 
formed in the primary nozzles, and that, together with the strongly vari 


able gas pressure in the batteries of coke ovens, leads to frequent small 
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explosions in the nozzles which not only may injure the furnace, but may, 
and actually do, cause loss of life and property when starting the fire 
Without due precautions. The Wefer furnace is said to be both efficient 
and safe. The gas enters through a (Fig. 7: to the left is a longitudinal 
section, to the right cross-section through A-B) into chamber b provided 
With a safety lid ¢ of such weight that it is not budged by the ordinary gas 
pressure; should, however, an explosion occur in 6b, the lid is thrown up, 
and the chamber 6 made wide open. This safety device has been tested 
several times by artificially produced explosions, and found to be working 
well The gases of explosion harmlessly exhaust to the rear of the fu 
nice, the lid falls back in jts place, and the furnace continues to work 
vithout interruption. From the chanrber b the gases flow through 25 iron 
pipes d, held by an iron closing plate p, to the burners proper A. The air 
enters through the valve f, by means of which its admission is regulated, to 
the air chamber gy, streams along the gas pipes through the ducts e, and 
mixes with the gas at the ends of the pipes d, this mixture being immedi 
ately ignited at #. The front of the furnace consists of a cylindrical fire 
resisting piece of graphite into which are led the air ducts « Peep-loles s 
und manholes # are provided for inspecting the inside of the furnace, and 
cleaning the flues, 

It was noticed that where there is no gasholder, there is a considerable 
fluctuation in the gas pressure owing to irregular production of gas by the 
coke ovens, and that when the gas pressure was above 150 mm. (say 6 in.) 
of water, there easily occurred small explosions in the furnace. To avoid 
this a special safety valve (Fig. 8) was installed in the gas main. On the 


vis pipe is a flanged socket with a cornish double beat valve, with J so 


dimensioned that at a pressure of 150 mim. (6 in.) of water it rises and 
lets part of the gas out into the outlet pipe o, which continues until the 
pressure falls below the dangerous limit. The gas coming out of o is ignited 
by a small gas flame continually burning at the end of the thin tube p. To 
provide for cases where nhaphthalin deposits might clog the valve, a hot 
water supply is installed at m, with steam keeping the water at about SO 
deg. cent. (176 deg. fahr.), a temperature at which the naphthalin de 
posits melt; the water is let off through the overflow pipe n, placed at the 
level of the valve head. In order to prevent too rapid cooling of the wate 
in the overtlow pipe in winter, the pipe h, with holes on the side facing 
the overflow pipe n, is provided: when necessary, a cock is opened, and the 


gas in A ignited, thus making the flow in the overtlow pipe n certain 


Wirriag Rorary ENGINES (Roticrende Machinen Sustem Wittig. Dinglers 


polytechnisches Journal, May 4, 1912. 3 pp. 5 figs. de). Description 
and data of tests of Wittiy rotary engines, These engines may act eithet 
as air or water pumps, or as steam or compressed air engines. Fig. 9 


shows the schematic construction of the engine and its mode of operation 
At a, is an eccentrically placed rotary drum provided with slots in which 
are placed thin vanes c, free to move in and out of the slots, and kept in 
the position shown by centrifugal force; k shows the steam inlet pipe, or 
air outlet pipe, if the engine is working as a blower. ‘There are several 


small openings in the casing wall on the left, not shown in the drawing 
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rABLE 2) COMPRESSOR FOR COMPRESSION 3 TO 3.5 ATMOSPHERES ABOVI 
ATMOSPHERIC 
Number of Test 1 9 , { = 6 
R.p.m. 900 900 900 900 900 900 
Delivery pressure above itmos 
pheric in atmospheres 1.5 1 3.5 5 2 2 
remperature of air at deliver 132 121 112 106 YS 2 
deg. cent. /deg. fahr 269 249 233 99 NR 197 
Volume sucked per hr., ebm. ‘cu. ft.| 202 215 224 239 25 270 
7070 7025 7840 S265 SO60 m50 
Cooling water per see., kg. Ib. 0.21 0 ?1 0 21 0.21 0.21 0 21 
0.44 0 44 0.44 0 44 0 44 () 44 
Temperature of cooling water 
deg. cent. deg. fabr 
1) entering 9/48 2 gy q Qg ) y 
b) leaving 23.5 0-5 19.5 IS_5 Is r 
74.3 68.9 67.1 65.3 64.4 { 
Heat carried away by cooling 3.05 2.42 39 2.05 1.9 1.78 
water per sec., WE b.t 12 r¢ 7 8.1 7.55 7.0 
Power consumption, h.p 27.5 23.3 1.7 20.9 19.8 18.9 
Heat carried away by the air per | 1.78 1.68 1 62 1.63 1.5 1.55 
sec., WE /b.t.u 7.05 6.7 6.43 6.45 5.97 6.18 
| 
Barometer, 720 mm 
Room temperature, 17 deg. cer 62.4 } 
rABLI TEST OF STEAM ENGINI 
Number of Test 2 { 
Pressure of entering steam abc itmospheric 14 9.4 9.4 1.3 
Temperature of stear deg. cent } 24 230 250 99) 200 
173 446 482 $28 } 
t.p.m 1490 1490 1490 1490 1500 
B.h.p 10.52 10.52 10.75 10.68 0 
. . 
Consumption of steam per h.p-hr., kg. /Ib 16.6 17 16.2 17.5 
| 
1.2 S74 5 38.5 
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When the engine is working as a blower or exhauster, the cells formed by 
the vanes ¢ pass these openings as the size of the cells increases owing 
to the eccentricity of the drum, and expel the air; from the top of the 
engine, where the cells reach their maximum, they travel for some time 
Without meeting any openings, and tend to compress the air inside them 
Which they discharge through k when they reach it. If the machine works 
us a motor, either steam or compressed air, the driving fluid, which wil 


he called steam hereafter, enters from k into the cells opening into it, say 


into 2, At the start rotation is produced by the pressure of the steam 
igainst the whole area of the foremost blade of cell 2,. As regards the 
enclosed cells, 2,, the author explains that there is a difference of pressure 


on the vanes, because the vane foremost in the direction of rotation pro 
jects further, and therefore presents a larger area to the steam pressure 
than the vane further back: the difference in pressures will therefore tend 


to drive the whole piece in the direction of rotation. The tota force 





driving the engine is proportional to the sum of the differential pressures 


in the cells to the right of the figure, the exhaust openings being on the 


left. where the cells begin to grow smaller. 

The use of a large number of vanes and cells, and the arrangement by 
which these cells can grow larger and smaller, is said to present the fo 
owing advantages: (a) There are no valves necessary, the admission and 
exhaust being effected through uncovered openings, and compression and 
expansion regulated by the cells changing their size automatically (b) 
The difference in size between two contiguous cells being slight, the differ 
ence in pressure is also sminall, and therefore the vanes are subjected to 


comparatively small stresses, and leaks from one cell to another are sma 


as well. (c) At f, where the drum comes nearest to the casing, and where 
in an air compressor there would be especial need of packing to divide 
the suction space from compression, in this machine there is no need of 
packing at all, because there is always at least one vane ¢ to separate the 
two chambers. (d) Since the cells are filled or emptied in rapid succession, 
there is a practically uniform flow of steam or air both into or out of the 
engine, as well as a uniform turning moment on the shaft, 

If, however, the vanes were allowed to press against the casing, there 


would be a considerable friction between them. To prevent this, there 
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are provided collars g having nearly the same inside diameter as the cas 
ing, and arranged so that they have a certain play both normally to the 
axis and sidewise. ‘They are carried away by the vanes with them in 
their rotary movement, and enclose the vanes like hoops around a barrel, 
the casing proper serving only as a guide to this revolving system. When 
in contact with the collar, each vane is drawn somewhat sidewise owing 
to the eccentricity of the slot with respect to the axis of the casing. 
This eccentricity is, however, of advantage in diminishing the friction 
losses, 

In Tables 2 and 8 are data of tests of a Wittig air compressor and a 
Wittig 10-h.p. engine receiving steam at 10 atmospheres above atmospheric 
pressure with exhaust into the atmosphere. 

LJUNGSTROM REACTION STEAM TURBINE (La turbine a vapeur a réaction, 
systeme Liungstrom, F. DD. Le Génie Civil, May 18, 1912. 3 pp., 15 figs. 
and a sheet of drawings). Description of the LjungstrOém reaction tur 
bine. For a complete description of this turbine see Engineering, April 
12, 1912. 

Thermodynamics 

THE JOULE CycLe (Sur le cycle de Joule, Comptes Rendus de VAcadémic 
des Sciences, April 22, 1912. 2 pp. ¢t). Some investigators have pointed 
out that pressure plays a more important part in internal combustion 
motors than temperature, and that these motors might be better investi 
gated on the basis of the Joule cycle, between the same limits of pressure 
as the motor, than on that of the Carnot cycle. It becomes therefore of 
importance to find out under which general conditions this cycle may be 
substituted for the Carnot cycle. 

In the first place, for the given gaseous body, the efficiency of the Joule 
cycle must be a function of only the extreme pressures. 


If now G(p, 8) is the thermodynamic potential of a fluid expressed in terms 
of variables p, S (pressure, entropy), G@ cannot be any function, but must have 
the special form 

G(p, S) =f(p)h(S) +9(p) 
where f(p) is a positive and increasing function of p, and A(S) is an increasing 
function of S. 


] 
This being the thermodynamic potential, and A _the reciprocal of the me- 


chanical equivalent of heat, the internal heat U, absolute temperature 7’ 
specific volume v will have the following values: 
U =[f{(p) — pf’ (p) AS) +9(p) —pa'(p), T=f(p)h'(S 
v Eff’ (p)h(S) tT g' | p)| 
while the caloric efficiency of the Joule cycle, between the pressures p 
J(Po) 
Sf (pi) 


; and 


»Pi-P 
P 
These conditions are necessary and sufficient in order that the Joule 


cycle should have the same properties as the Carnot cycle, when the pres 


sures instead of temperatures are considered, The Joule cycle may there 
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fore be applied even when the mixture is not considered equivalent to 
perfect gas. 
Supplementary References 

Characteristic curves of Diesel motors (Foreign Review, June 1912, p 
OS). Complete translation of the article in the Automobile, May 16, 1912, 

The Aphegraphe (Foreign Review, January 1912, p. 124) Cp. descrip 
tion in the Ruyineering Record, May 25, 1912, p. 570. 

The Emperger system of “strapped” or spirally reinforced cast-iron 
rete construction (Foreign Review, April 1912, p. 636, and May 1912, 
rm. SOD) Cp. account of same () pp., 12 figs.) in Concrete and Construc 


tional Rnginecring, London, June 1912, p. 428. 








GAS POWER SECTION 
PRELIMINARY REPORT OF LITERATURE 
COMMITTEE 
(XIX) 

ARTICLES IN PERIODICALS! 


COKE OVEN GAS, EXTENSIVE USE or, C. O. Tupper. Power, May 21, 1912. 


34 pp., 5 figs., 2 tables. cd. 
Composition of gases; gas engine driven electric plants; combined gas engin: 
and steam turbine systems; power equivalent of coke oven gases; by-product recov 


ery plants. 


DIESEL ENGINES, CRANKSHAFTS FoR. Engineering, May 31, 1912. 2-3 p.m. 


Discussion of formulw for crankshaft design 


DIESEL ENGINE, PRESENT STATUS OF THE, Power, May 28, 1912. 38 pp.. 7 
figs., 1 curve. cdh. 


Early history ; commercial types marine engines; Diesel locomotives 
A A Jt 


GGASTURBINE, Dig, A Stodola, of Zurich. Zeitschrift des Vercines deutsche 
Ingenieure, March 30, 1912. 38% pp., 2 tables, 3 curves. cmp. 
Review and criticism by Professor Stodola of the book of that titlk 
Holzwarth. 


by Hans 


INTERNAL COMBUSTION IE/NGINES, EXHAUST GAS CALORIMETERS FoR. J. S. 


Nicholson and T. B. Morley. Engineering, May 31, 1912. ip. 3 
figs. dm. 
Describes apparatus for sampling and analysis of exhaust gases 
Moror PASSENGER LAUNCH “ VIOLETA.” Engineering, May 31, 1912. 11 
pp., 6 figs. d. 
Describes power equipment consisting of two four-cycle petrol paraffin engine ) 


SO h.p. each 


TREBERT GASOLINE ENGINE, THE. Power, June 4, 1912 1144 pp., 2 figs. 4. 


Describes a six-cylinder four-stroke cycle engine for aeroplanes 


WASSERGAS, EINRICHTUNG UND BETRIEB VON. HALBWASSERGAS UND Savi 
GASANLAGEN. Araft, March 21, 1912. 1% pp. p. 
Certain basic principles for the arrangement and operation of water 
water (Dowson) gas and suction gas plants 


‘Opinions expressed are those of the reviewer, not of the Society. Ar 
ticles are classified as ¢ comparative; d descriptive; e experimental: h his 
torical; m mathematical; p practical. <A rating is occasionally given by 
the reviewer, as A, B, C. The first installment was given in The Journal 
for May 1910. 

1124 

















STUDENT BRANCHES 
ARMOUR INSTITUTE OF TECHNOLOGY 


The last regular meeting of the Armour Student Branch took the form of a 
banquet at the Boston Oyster House on May 15, A. J. Beerbaum being toast- 
mastel Following are the speake rs of the evening: Professor Gebhardt, Mem. 
Am.Soc.M.E., spoke of the importance ol keeping in touch with one’s Alma 
Mater: Professor Frith, Mem.Am.Soc.M.E., The Future of the Gas and Gasolene 
Engines; Professor Coffeen, The Value of a College Course in the Business World 
Professor Perry, who was a member of the first graduating class, told of the early 
days at Armour. E. R. Burley, the newly elected chairman, gave his plans for 


making the coming vear a successful one 


LEHIGH UNIVERSITY 
The last meeting of the year of the Lehigh University Student Branch w 
held May 16, when Calvin W. Rice, Secretary of the Society, told the students 


of the need of branch societies to encourage scientific discussion, and also what 


results are to be derived by affiliation with The American Society of Mechanical 


CORNELL UNIVERSITY 


At a meeting ol the Sibley College Student Br inch, held May 1. Mr. Johnson. 
president of the Baldwin Locomotive Works, addressed the students on the 


fallacies of some present-day notions of success 


MASSACHUSETTS INSTITUTE OF TECHNOLOGY 


On May 13 the Mechanical Engineering Society was addressed by Charles 
T. Main. Mem.Am.Soc.M.E., on the Commercial [fhei ney and speci il Uses of 
Power Plants. Many points were brought up in the discussion which were of 
special interest to those student taking the mill engineering option at the in 


stitute 


PURDUE UNIVERSITY 


At a meeting of the Purdue University Student Branch on April 17, L. W 
Wallace of the School of Mechanical engineering, read a paper on the | fficiency 
in R uilway M: nagement On May 15, © B Ve l, Mem.Am.Soc M Ie , spoke 


on Aerial Engineering. 
UNIVERSITY OF CINCINNATI 
At a meeting of the University of Cincinnati Student Branch, held May 17, 
Mr. Pollard, mechanical engineer of the Cincinnati Water Works, delivered an 


illustrated lecture on the History and Development of the Cincinnati Water 
Works System. 
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NECROLOGY 


HENRY 8S. ROBINSON 


Henry 8. Robinson was born at Meredith, N. H., January 22, 
1831, and died April 4, 1912. After completing what was at that 
time considered to be a good academic education, he took up the 
active duties of life in 1847 as assistant engineer of the Hamilton 
Manufacturing Company at Lowell, Mass., and later became con- 
sulting engineer for the same company. In 1849 he went to the 
York Mills at Saco, Maine, as chief engineer, where he remained 
six years. From 1855 until 1861 he and his brother, James R. 
Robinson, were in business at Clinton, Mass., as consulting steam 
engineers. During the Civil War he served for a short time as 
assistant engineer in the Navy and later in the Army as lieutenant 
in the 36th Regiment of Massachusetts. From 1865 until 1873 he 
had charge of the steam plant at the Pacific Mills, Lawrence, Mass., 
and in 1873 engaged in the business of boiler manufacturing at 
Boston, at the same time acting as consulting engineer for many 
of his former clients. In 1892 he retired from active business and 
allied himself with The Atlantic Works, Boston, of which company 
he was vice-president from 1892 until 1898, and president from 1898 
until his death. 

From an engineering standpoint, Mr. Robinson’s life was par- 
ticularly noteworthy for the practical results which he achieved in 
improving methods of steam boiler construction and operation, and 
in convincing his clients and customers of the desirability on eco- 
nomic grounds, and duty for humanitarian reasons, to design, con- 
struct and operate steam boilers with a careful and intelligent regard 
for the natural laws affecting them. Before his death he had the 
satisfaction of knowing that methods which he had advocated and 
practised many years before were being quite generally adopted by 
engineers and boiler manufacturers, and in some particulars were 
being required by legislative regulations. 


JOHN T. HAWKINS 


John T. Hawkins was born in Abingdon, England, December 22 
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1828. When eight years of age he came to America and attended 
the public schools of New York City. His first employment was 
with Hoe & Company, printers, with whom he remained until July 
1861, when he joined the Navy as third assistant engineer. For 
efficiency of service he was promoted to a chief engineer’s berth, in 
which capacity he served until the close of the war. He was present 
at the attacks on Forts Jackson and St. Phillips, the capture of New 
Orleans and many less important engagements. The following four 
years he taught engineering chemistry and physics at the United 
States Naval Academy at Annapolis, and then together with George 
R. Holt, another naval officer, resigned from the service and engaged 
in spool making at Salisbury, Vt. His next connection was with the 
Campbell Printing Press and Manufacturing Company, Taunton, 
Mass., of which he became president and was in entire charge of the 
mechanical part of the business. During this period he made many 
improvements on printing machinery and had taken out over fifty 
patents on his inventions. In 1897 he became consulting engineer 
for the Crown Cork & Seal Company, Baltimore, Md., and three 
years later retired from active business. He died April 29, 1912. 


REPORT OF MEETING 
BOSTON MEETING, MAY 26 


The American Institute of Electrical Engineers held a meeting at the Harvard 
Union, Harvard College, Cambridge, Mass., on May 26, at which the American 
Society of Civil Engineers and the Society coéperated Following the inspection 
of the engineering laboratories in Pierce Hall, supper was served in the Union, 
and Professor Hollis, Mem.Am.Soc.M.E., opened a discussion on the field for 
the low-pressure turbine. He spoke at length of some installations which had 
come especially under his observation, and gave his views as to the field for such 
a machine. Others taking part in the discussion were: 8S. A. Moss, Mem.Am 
Soe.M.E.; G. H. Diman, Mem.Am.Soc.M.E.; F. H. Hayes, Mem.Am.Soc.M.E 
W. G. Starkweather, Mem.Am.Soce.M.E.; C. A. Read, Mem.Am.Soc.M.E.; A. 
Kennelly, N. J. Neall, F. N. Gunby and others 
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isiders it a special g pleasant duty to be t 
better positions for its members rt se es tl 
anxious to recel requests both Dp ind r t tilable N 
except upon spe request Copy tor the , ( I ist I in hand b re th 12t! it! 
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responsible p tior Information w | t up 
POSITIONS AVAILABLE 

0173 Instructor in steel works engineering, design of mill machinery and 
furnaces, wanted by engineering school in western Pennsylvania Technical 
graduate with at least six vears of practical experience preferred Eixceller 
opportunity for right man 

0174 Consulting factory management expert, desires to negotiate working 


agreement or co-partnership with gentleman equally qualified in the organi 
and management of sales departments 


0175 Company manufacturing hoisting and conveying machinery lov 
the Middle West, desires young man with knowledge 
wage systems, also experience in machine shop 
positions held, references and salary 


‘ated it 
of shop management and 
Give full details of experience, 
iccepted to start Permanent 


position in 
man. Apply through Am.Soc.M.E 


good locality assured the right 


0176 Company manufacturing electric cranes, wants experience 


engineer, one high-class structural draftsm 
Applicants must give full information 


d designing 
in and one general detail draftsman 
as to former positions, 


salary expected Apply through Am.Soc.M.E 


experience and 


0177 Wanted for plant in vicinity of Philadelphia, young or middle-aged man 
to carry out under direction, the details of a cost and follow-up system, as well 


as arrangement of new machinery. Salary dependent largely on incumbent and 


at rate from $1500 to $2500 


0178 Young designing engineer wanted on 


high speed automat 
engine design; experience in four-\ 


steam 
ilve engines. Salary $1000 to $1200 

0179 Assistant supe rintendent leading to position of superintend nt One 
familiar with gas engine and gas tractors, with at least five year 
age: familiar with modern 
management, capable of organizing 
$200 a month 


: experience and 
hop practice and SClE ntifie 
al d food eXeCCUTLVE ability 


from 35 to 40 years of 
Salary to start 


O1S0 Competent mechanic to take charge of new shop Must be 


1128 


thoroughly 
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experienced in quantity production in sheet metal, including press work, drawing 
and spinning, and experience in handling men. Prefer man experienced in 
manufacture of light steel sheet metal boxes, stamping and making seamless 
cans; enameling sheet steel. State age, references and salary expected. Loca- 
tion near New York. Apply through Am.Soc.M.E. 


0181 Active man in sales engineering department, to handle feedwater 


domestic service, heating system heaters and expansion joints, in and about 
vicinity of New York City. Technical graduate with engineering experience 
along power plant line, having acquaintance with architects and engineers, and 
general engineering trade preferred. Apply through Am.Soc.M.E. 


MEN AVAILABLE 


446 Junior, technical graduate, age 29, married; experienced in motor car 
design and manufacture, desires permanent connection with concern producing 
pleasure or industrial motor cars. Now holds position of chief engineer with 
established motor car company. 


147 Chief engineer or superintendent of large power plant or number of 
smaller ones Experienced in railway and lighting, also construction work. 


448 Position as chief draftsman, sales engineer or assistant manager, wanted 


by engineer with broad experience in design of boilers and general steel plate 
construction Location in or near Baltimore, Philadelphia or New York pre- 
ferred 

149 Works manager, competent to organize all departments of manufactur- 


ing plant along modern lines, long experience on light manufacturing, involving 
interchangeable parts. 

150 Junior, six years’ experience in power plant and fuel engineering work, 
desires position with engineering or contracting firm in design or construction. 


151 Member, electrical and mechanical engineer having office in high-class 
office building and advantageous business connections, desires to represent 


manufacturer as agent in Chicago in connection with engineering practice. 


152 Five-thousand dollar man, is desirous of obtaining a position as chief 
engineer, consulting engineer or shop manager. Wide experience in steam and 
hydraulic engineering. Unsurpassed references. Location in or near New York 
City. 

153. Junior, thoroughly acquainted with steam machinery, and selling con- 
ditions; exceptional experience in agency and territorial agreements, will con- 
sider opening as sales manager or assistant at salary and commission. Write 
care of Am.Soc.M.E. 


154 Competent executive, 36 years of age, eight years’ experience as man- 
ager and superintendent of industrial plants, desires position; broad experience 
in engineering lines, machine shop practice, organizing and systematizing; 
yearly remuneration during past five years averaged $5000 per year. 
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455 Member with extensive experience in large machine and tool manu- 
facturing plants from finest and most accurate classes of precision work to the 
heaviest; thorough practical knowledge of tools, machinery, equipment, modern 
shop practice organization and management, seeks connection as superintendent, 
master mechanic or factory manager. Salary not less than $3000, and can earn 
more. 


156 Mechanical engineer, as plant engineer or engineering general assistant 
Maintenance and construction buildings, power and miscellaneous equipment 
safety fire protection and transportation systems, experimental, testing and in- 
spection departments; railroad government and factory experience 


157 Mechanical graduate, age 34, wishes to change; as general testing and 
inspection engineer, mechanical, electrical, construction, materials, for respon- 
sible service. 


458 Junior, technical graduate, with nine years’ practical experience covering 
building construction and superintendence, machine and structural design, plant 
installation and improvements, the design of concrete handling plants and ap- 
pliances, desires position as mechanical engineer or assistant to consulting en- 


gineer. Location New York or vicinity. Salary $2000 


459 Member desires change of location, with nine years’ teaching experience 
in technical subjects, and four years’ practical experience, desires position in the 
East as designing engineer where some inventive ability is required. Can desigt 
and superintend the building of automatic machines for turning out special wor! 
in quantity. Would consider teaching position in drawing, descriptive geometry 
or kinematics of machines 


160 Graduate mechanical engineer, with extensive experience in manufac- 
turing interchangeable machinery. Specially good experience in the design of 
machinery, jigs, and fixtures for the production of duplicate parts, also in testing, 
handling and use of glues and adhesives. Now mechanical engineer with larg 
wood and iron working factory; wishes position as superintendent 


461 Junior, technical graduate, 31 years of age, married, with six years’ ex- 


perience in general machine shop work, six years’ in power house design and 
construction and a thorough knowledge of modern tools, equipment, shop meth- 
ods and management, desires position as superintendent with growing concern 


At present, chief draftsman for power house engineers and contractors 


162 Member, mechanical engineer, power house design, heating, ventilating 


ete. Best of references, open for engagement 
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ACCESSIONS TO THE LIBRARY 
Wirn COMMENTS BY THE LIBRARIAN 


This list includes only accessions to the library of this Society Lists of ae 
ior to th ibraries of the A. IL. I Ik. and A, I. M. FE. can be secured on requ 
from Calvin W. Rice, Secretary Am. Soc. M. E 


Dit ABWARMEVERWERTUN¢ IM KRAFTMASCHINENBETRII Ludwig Schnet 
der. ed. 2. Berlin, 19172. 

AMERICAN PRACTICE IN THE RATING OF INTERNAL COMBUSTION ENGINES 
T. C. Ulbricht. 7972. Gift of the author. 

THe AMERICAN Sociery OF MECHANICAL ENGINEERS Yearbook, 1912. Net 
York, 19172. 

AMERICAN SOCIETY OF SWEDISH ENGINEERS List of Members, May 1, 112 
Brooklyn, 19172. 


AMERICAN TELEPHONE & TELEGRAPH COMPANY. Annual Report of the Di 


rectors to the Stockholders, 1911 Vew York, 1912. Gift of the con 
preity. 

Bat UND Berries VON KALTEMASCHINENANLAGEN, C, Heinel. Viinehen 
1th) 


\ Book or Porrratrrs. Containing photographs of 564 of the 1500) con 
tributors to the Encyclopaedia Britannica. New York. Gift of Ene, 
cClopaedia Britannica Company. 

(‘ENTRAL STATION Heatine, B. T. Gifford. New York, 1912 

COLD. Vols. 1-2. vol. 3 nos. 1-7. Calcium, 1909-1912. Gift of Madison 
Cooper Co, 

(CONCRETE Costs, F. W. Taylor and S. E. Thompson. Nei York, J. Wiley 


& Sons, 1972. 





Pabl d recommendation estimating t) tin nd cost of ibor op 
tions in cor ete construction and for economical methods of management rl it 
formaiion given in the tables as to how long workmen should take to do a kind 

f tasks, has been obtained by watching one man aft nother while he was 
i. day’s work, and noting with a stop-watch the ti! taken in doing each smal 
ent of the trade 

The immense amount of labor involved in getting together the data for ft 
work is evident from the statement in Mr. Taylor's introduction, where it i tat 
that Mr. Thompson and his assistants have pent seventeen years in a min 
painstaking study f the building trades nd this the first book resulting 
this work, which deals with th tim ind cost probler Worl ire promised 
earth work: bricklaving: lathin plasterin earpents ting nal 

maller trad It is certai that this work w « looked on in 1] future as 
foreshadowing a new era for 1] workman, as we is for the tracting emp 

Mr. Tavlor says “It is our firm conviction that the introduction of the prir 

ples of scientific management into this field will produc the me beneficent 
sults that have been secured elsewher that high wages earned the worl ! nd 


a low labor cost secured by the employer will convince both sides that it is for the 


interest of each to have the welfare of the other at heart; that friendly co-opera 
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tion is better than suspicious watchfulness or open antagonism ; that peace is bette: 

than wat \nd if this book helps in bringing about this result it will have fulfilled 

its most important object 

CONGRESO CIENTIFICO (10 PAN AMERICANO) CIENCIAS NATURALES, ANTROPO 
LOGICAS Y Ernotogicas. Vol. 2. Santiago de Chile, 1911. Gift of the 
congress, 

CONGRESO CIENTIFICO (10 PAN AMERICANO) AGRONOMIA Y ZOOTECNIA, Vol. 
15. Santiago de Chile, 1911. Gift of the congress. 

ELEMENTARY MECHANICAL REFRIGERATION. A Simple and Non-technical 
Treatise, F. E. Matthews. New York, 1912. 

KXNCYCLOPAEDIA BRITANNICA. ed. 11, vols. 1-20. Cambridge, 1910. 

ISNGINEERING SOCIETY OF WISCONSIN Proceedings of 3d Annual Conven 
tion, 1911. Madison, 1911. Gift of the society. 

DAS FLUGZUG FUR DIE KRIEGSMARINE UND DEN WASSERSPORT, THEORIE UND 
PRAXIS IM BAU DER WASSERFLUGZEUGE (UND GLEITBOOTE), K. F. M. 
Rosner. Berlin, 1912. 


I ORSCHERARBEITEN AUF DEM GEBIETE DES EISENBETONS. pt. 18 Berlin 
1912. 

UEBER GRUNDLAGEN FUR DEN BAUVONKRAFT-WAGEN, Dr. Hofmann. Berlin, 
1912. 


HJortTH, SOREN. Inventor of the Dynamo-electric Principle, Sigurd Smith 
Kobenharn, 1912. 

INTERNATIONAL CONGRESS OF REFRIGERATION (2d), Vienna. English edition 
1910. Vienna, 1911. 

LEHRBUCH DER THERMOCHEMIE UND ‘THERMODYNAMIK, Otto Sackur. Be 
lin, 1912. 

Der LUFTWIDERSTAND UND DER FUG, G. Eiffel. Berlin, 1912. 
MITTEILUNGEN UBER VERSUCHE AUSGEFUIIRT VOM EISENBETON-AUSSCHUSS 
DES OSTERREICHISCHEN INGENIEUR UND ARCHITEKTEN VEREINS. Vol. 

2. Leipzig, 1912. 

MoroRWAGEN UND FAHRZEUGMASCHINEN FUR FLUSSIGEN BRENNSTOFF, A 
Heller. Berlin, 1912. 

NATIONAL ASSOCIATION OF RAILWAY COMMISSIONERS. VDProceedings of 23d 
Annual Convention. Chicago, 1972. 

KLINE NEUE VERWENDUNG DES GUSSEISENS BEL SAULEN UND BOGENBRUCKEN 


IK, von Emperger. Wilhelm Ernst & Sohn. Berlin, 1911, 


Attention has been called to Dr, Emperge strapped concrete in the I eign 
Review of THe JOURNAL (April, 1912, p. 636) This system consists in coveri 
cast-iron member by a concrete jacket strapped all around by a wire helix Phe 
cast-iron memb may be ith a solid column, or a hollow tubs The presen 
pamphlet, written by the inventor of th system, who is also editor of Beton und 
Kisen, contains numerous data of tests of strapped concrete and rules for the desig 
of columns, as well the principles of design of arched bridge members in str | 
concrete-iron tubes The advantage craimed for the Emperger system of const! 
tion are that it adds to the toughness « the cast iron, and kes the concret 


struction more reliabl 

NEW JERSEY PuBLIC UTILITY BOARD Annual Report, 2d, 1911 'renton 
1918. Gift of the board. 

New YorkK Crry Boarp or WATER Suppty. Contract 152. Borings on and 
near the site of the proposed Silver Lake reservoir, 1912. Gift of the 
board. 
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PHENOMENES THERMIQUE DE L’ATMOSPHERE, Emile Schwoerer. Paris. 
Gift of the author. 

POLYTECHNIC ENGINEER. Vol. 12, 1912. Brooklyn, 1912. Gift of Polytech 
nic Institute of Brooklyn. 

PRESS REFERENCE Liprary (Southwest Edition). Notables of the South 
west. Los Angeles. 1912. Gift of Los Angeles Examiner. 

RAPPORT SUR UN MEMoIRE DE M. EMILE ScHWoOERER INTITULE “ Les PHI 
NOMENES THERMIQUES DE L’ATMOSPHERE,”’ M. E. Bouty. Paris, 1910. 
Gift of E. Schwoerer. 

REFRIGERATION, COLD STORAGE AND Ick MAKING, A. J. Wallis-Tayler. ed. 35. 
Vew York, 1912. 

REINFORCED CONCRETE BuiLpines, FE. L. Ransome and Alexis Saurbrey. 
New York, 1912. 

ROBINSON, STILLMAN WiLiiAmMs. A Memorial. Columbus, Ohio State Uni 
versity, 1912. Gift of Ohio State University. 

RorTrork EIN DEUTSCHER RoTatTions-FLUGMoTOR, F. Hansen. Berlin, 1912. 

SANITARY T’ROBLEMS OF THE Boarp or WATER Suppry, A. J. Provost, Jr. 
(Reprint from Municipal Engineers of the City of New York, 1911.) 
Gift of the author 

SELBSTKOSTENBERECHNUNG GEMISCHTER WERKE DER GROSSEISEN-INDUSTRII 
H. Wagner. Berlin, 1972. 

SPEED AND Power or Suips, D. W. Taylor. Vols. 1-2. New York, 1911. 

Srerry GyRo-COMPASS AND NAVIGATION EQUIPMENT. New York, 1912. Gift 
of Sperry Gyroscope Compan) 

Die SPEZIALSTAHLE, G. Mars. Stuttgart, 1912. 

SWEDISH ENGINEERS’ SOCTETY OF CHICAGO. Year Book 1911, 1912. Chi 
cago, 1911-1912. Gift of society. 

IAS TROCKNEN UND DIE TROCKNER, Otto Marr. Munchen, 1910. 

PWELVE PRINCIPLES OF Erricrency, Harrington Emerson. New York, 1912 

VALUATION or PusLiic Uritiry Properries, Henry Floy. Ne York, Me 
Graw-Hill Book Co., 1912 


rhe ithor has been engaged for s \ n valuing property aggregating 

dreds of iol of dollars A similar work by Horatio A. Foster was issued 

- rs me time rhe valuation of public utilities has become an important 

| ns for the regulation of public ! e corporations, and the appear 

mee « these volume is especiaily til | d sion of the vexed question of 
al il 1 1 rt il 1 

WALWORTH-ENGLISH-FLEET COMPANY. “1912 U. S. Standard” schedule of 


standard weight and extra heavy flanged fittings and flanges. Boston 
1912. Gift of the company. 

ZEITSCHRIFTENSCHAU DER GESAMTEN EISENBETONLITERATUR 1911, R. Hoff 
mann and A, Fitzinger. Berlin, 1972. 

Dir ZWISCHENDAMPFVERWERTUNG IN ENTWICKLUNG, THEORIE UND WIR 
SCHAFTLICHKEIT, Ernst Reutlinger. 


Girt or Mr. E. B. Renwick 


The Society wishes to thank Mr. E. B. Renwick for a large number of 


interesting books and pamphlets which he has placed at the disposal of th 


United Engineering Society Library 
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UNITED ENGINEERING SOCIETY 


INVESTIGATION OF THE ECONOMY OF A SIMPLE ENGINE OPERATING 


WITH 


STEAM Less THAN THAT oF ATMOSPHERIC Pressure, R. C. Carpenter. 

Gift of the author. 

KENTUCKY AGRICULTURAL EXPERIMENT STATION OF THE STATE UNIVERSITY. 
Bull. No. 154. Blowing Stumps with Dynamite. Levrington, 1911 
Gift of the agricultural experiment station. 

MANUALS OF SArety, YARD PRAcTICE, WALKS AND RAILINGS, 
hoff and W. H. Tolman. New York, 1912. Gift of 
of Safety. 


Chas. Kirch 


American Museum 


Moopy’s MANUAL Or RAILROADS 
Vew York, 19172. 
NATIONAL WATERWAYS COMMISSION. Final 


AND CORPORATION SECURITIES. ed. 13, 1912. 


Report. Washington, 19172. 
Gift of the Commission. 

RULES OF PRACTICE IN THE UNITED STATES PATENT Orrice. Revised July 
17, 1907. Washington, 1972. 

TITANIC DISASTER. Report of the Committee on Commerce United States 
Senate. Washington, 1972. Gift of Senator W. A. 

TREATISE ON IlypRAULICS, Mansfield Merriman. ed. 


written with the assistance of Thaddeus 


Smith. 
Revised and re 


Merriman Vew York. J. 
Wiley & Sons, 1912. 


This well-known work appeat na new dress, with much new matter Nearly 
ten years have clapsed since the last complete revisic and now the book contair 
the results of the work of the last decad Of the severai editions of this work 
37,000 copies have been printed, the first edition being issued in 1889 rhe great 
increase in the development of the water power plants in the country emphasizes 
the importance of a therough revision of this standard work 


SWITZERLAND—DATENTE JAHRES-KATALOG XXIII JAHRGANG, 1911. 
Catalogue Annuel XXIIIme Année, 1911. Brugg, 1912 
Wio's Wro in AMERICA, 1912-19138, vol, 


Brevets 
7. Chicago, 1912. 


EXCHANGES 


AMERICAN GAS INSTITUTE. Proceedings. 1911, pts. 1-2. New York, 1912 


AMERICAN SOCIETY OF HEATING AND VENTILATING ENGINEERS. Transactions 


vol, 16. New York, 1910, 

INSTITUTION OF MECHANICAL ENGINEERS. List of Members, March 1, 19912. 
London, 1912. 

WESTERN SoctetTy OF ENGINEERS. Year Book, 1912. Chicago, 1972, 

TRADE CATALOGUES 

ALBERGER Pump Co., New York. Alberger centrifugal pumps and steam 
turbines, 71 pp. 

AMERICAN BLOWER Co., Detroit, Mich. Bull. no. 330, “ Ventura ” 
tilating fans, 19 pp. 

S. Ff. Bowser & Co., Fort Wayne, Ind. 


systems, 2S pp. 


dise vel 
Bowser oil filtration and circulating 


Bristo. Co., Waterbury, Conn. Bristol’s recording gages for pressure and 


vacuum, €5 pp. 











THOMSON ELECTRIC WELDING Co., Lynn, Mass 








ee 
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Hess-Brient Mre. Co., Philadelphia, Pa. Ball 
machinery, 31 pp. 


bearings in wood-working 


Hewirt Moror Co., New York. Hewitt trucks, 42 pp. 


Case hardening, pack 
hardening, annealing with ideal compound, 20 pp. 
M. W. Keviioce Co., New York. 


IDEAL CASE HARDENING COMPOUND Co.. New York. 


Fire welding of pipe flanges and nozzles, 
12 yp. 

J. Kk. LoNerGan Co., Philadelphia, Pa. Woiles 
tings, G3 pp. 


stenmi and gas engine fit 


THe LUNKENHEIMER Co., Cincinnati, O. Brass and iron valves, lubrica 
tors, oil pulps, Motor accessions and machine supplies, G54 pp. 
W. M. Marrukews & Bros., St. Louis, Mo. Supplies for telephone, light. 

railway and general electric use, 152 pp. 
Mip-WeESTERN CAR Suppry Co., Chicago, I. 


12 pp. 


Anderson friction draft gear, 


Morse, WILLIAMS & Co., Philadelphia, Pa. WHudiley 
110 pp. 


worm gears and spirals 


SIEMENS & HALsKe, Berlin. Frahm vibration tachometer, S pp. 
Klectric welding machines, 
2 }p. 
WELLINGTON MACHINE Co., Wellington, O. Brick machinery, 52 pp 


WESTINGHOUSE ExLectric & Mero. Co., Hast Pittsburgh, Pa. 
1ONA, Westinghouse turbo-alternators, 56 pp. 


Circular No 


WESTON ELECTRICAL INSTRUMENT Co., Newark, N. J. Miniature 


pores ision 
direct-current instruments, 31 pp. 

Henry R. Worruinecron, New York. Outside packed plunger pattern 

pumps, 40 pp. 
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E. D. MEIER Cc. W. BAKER 
Kelvin Memorial Committee 

ALEX. C. HUMPHREYS IRA N. HOLLIS 

JESSE M SMITH CALVIN W. RICE 


MEETINGS OF THE SOCIETY 
The Committee on Meetings 
C. E. LUCKE (1), Chmn. W. E. HALL (3) 
H. peB. PARSONS (2) H. E. LONGWELL \4) 
H. L. GANTT (5) 
Meetings of the Society in Boston 
E. F. MILLER, Chmn HENRY BARTLETT 
R. E. CURTIS, Secy. GEO. F. SWAIN 
R. H. RICE 
Meetings of the Society in New York 
F. H. COLVIN, Chmn. E. VAN WINKLE 
F. A. WALDRON, Secy-Treas. R. V. WRIGHT 
H. R. COBLEIGH 


Note—Numbers in parentheses indicate number of years the member has yet to serve 
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MEETINGS OF THE SOCIETY 
(Continued) 


Meetings of the Society in St. Louis 


E. L. OHLE. Chmn. M. L. HOLMAN 
F. E. BAUSCH, Secy J. HUNTER R. H. TAIT 
Meetings of the Society in San Francisco 
A. M. HUNT, Chmn r. MORRIN 
r. W. RANSOM, Secy. E. C. JONES W. F. DURAND 
Meetings of the Society in Philadelphia 
A. C. JACKSON, Chmn J. E. GIBSON 
D. R. YARNALL, Secy. T. C. McBRIDE W.C. KERR 
Meetings of the Society in New Haven 
E. S. COOLEY, Chmn L. P. BRECKENRIDGE 
E. H. LOCKWOOD, Secy H. B. SARGENT F, L. BIGELOW 


SusB-CoMMITTEES OF THE COMMITTEE ON MEETINGS 

Textiles 
CHARLES T. PLUNKETT, Chmn 
EDWARD W. THOMAS, Secy. 
DANIEL M. BATES 
JOHN ECCLES 
EDW. W. FRANCE 
EDWARD F. GREENE 
FRANKLIN W. HOBBS 
C. R. MAKEPEACE 
C. H. MANNING 
HENRY F. MANSFIELD 


Administration 
J. M. DODGE, Chmna. 
D. M. BATES 
H. A. EVANS 
W. LEWIS 
W. L. LYALL 
W. B. TARDY 
H. R. TOWNE 
H. H. VAUGHAN 


Cement Manufacture 


F. W. KELLEY, Chmn, MORRIS KIND EJNAR POSSELT 

J. G. BERGQUIST V-Chmn F. H. LEWIS H. J. SEAMAN 

P. H. WILSON W. H. MASON H. STRUCKMANN 

W.R. DUNN R. K. MEADE A.C, TAGGE 
Machine Shop Practice 

F. E. ROGERS, Chmn A. L. DELEEUW H. D. GORDON 

L. D. BURLINGAME F, L. EBERHARDT H. K. HATHAWAY 

W. L. CLARK F. A. ERRINGTON E. J. KEARNEY 

W. H. DIEFENDORI A. A. FULLER WM. LODGE 








OFFICERS OF THE GAS POWER SECTION 
y ; S _ 
Chairman —_ ecretary 
H. J. K. FREYN : , GEO. A. ORROK 
Literature Committee 


Gas Power R. B. BLOEMEKE, Chmn. Gas Power 
Executive Committee A. W. H. GRIEPE Membership Committee 
> ITTON (1), C H. S. ISHAM 
F. R. HUTTON (1), Chmn. : A. F. STILLMAN. Chmn 
F. R. LOW (3) J. MAIBAUM H. V. O. COES 
I. E. MOULTROP (5) W. F. MONAGHAN J. H. LAWRENCE 
MAX ROTTER (1) W. S. MORRISON FS. KING 
H. F. SMITH (1) 8. I. OESTERREICHER J. pg vere 
G. M.S. TAI 
H. H. SUPLEE (2) 8. O. SANDELI J. D. SHAW 
H. €. LONGWELL (1) H. G. WOLFI H. W. ANDERSON 
N. J. YOUNG C. D. SMITH 


Gas Power Committee on Meetings 
WM. T. MAGRUDER, Chmn. E. D. DREYFUS NISBET LATTA 
W. H. BLAUVELT A. H. GOLDINGHAM H. B MACFARLAND 
OFFICERS OF AFFILIATED SOCIETY 
Provide LCE Association of Me chanical Engineers 
T. M. PHETTEPLACE, Pres. W. H. PALNE, Vice-Pres 


J. A. BROOKS, Secy. A. H. WHATLEY, Treas 


OFFICERS OF STUDENT BRANCHES 





DATE 
INSTITUTION AUTHORIZED pacamtewcagers CHAIRMAN ae et onl 
| ar enenatets CHAIRMAN | SECRETARY ‘ 
Stevens Inst. of Tect Dec. 4. 1908 | Alex.C.Humphreys| J. H. Vander Veer! J. Strauss 
Cornell University Dec. 4, 1908 | R C. Carpenter | S. D. Mill D. 8S. Wegg, Jr 
Armour Inst. of Tech Mar. 9, 1909 | G. F. Gebhardt E. R. Burley H. R. Kuehn 
LelandStanfordJr.Univ.| Mar 9, 1909 | W. F. Durand C. W. Scholetield V W. Winter 
Brooklyn Poly. Inst Mar. 9, 1909 | W. D. Ennis A. Seubert G. W. Weitlauf 
Purdue University Mar. 9, 1909 | G. A. Young A. W. Kime Te i 
University of Kansas Mar 9, 1909 P. F. Walker V. H. Hiltord L. L. Browne 
New York University Nov. 9, 1909 | C. E. Houghton Harry Andersor Andrew Hamilton 
Univ. of Illinois Nov. 9. 1909 | W. F. M. Goss _. G. Smitt ( A. Schoessel 
Penna. State Collegs Nov. 9, 1909 | J. P. Jackson J. A. Kinney H. S. Rogers i 
Columbia University | Nov. 9, 1909 | Chas. E. Luck E. W. Ston E. A. Jat ' 
Mass. Inst. of Tech. Nov. 9, 1909 | E. F. Miller J. G. Russell J. B. Farwel 
Univ. of Cincinnati Nov. 9.1909 | J. T. Faig Cc. Ww. i] A. O. Hurx 
Univ. of Wisconsin Nov. 9, 1909 | A. G. Christie W_ D. Moyer H. C. Prochazka 
Univ. of Missouri Dec. 7, 1909 | H. Wade Hibbard | A. C. Edwards fe ae 
Univ. of Nebraska Dec. 7, 1909 | J. D. Hoffman P. 8S. Tone M.C. 3 t ’ 
Univ. of Maine Feb. 8. 1910 | Arthur C. Jewett A. H. Blaisdell W. B. Emerson 
Univ. of Arkansas Apr.12, 1910! B. N. Wilson J. A. Dickinson W. B. Gardner 
Yale University Ort.11, 1910 | L. P. Breckenridge; C. E. Boot! 0. D. Covel j 
tensselaer Poly Inst Dec. 9 1910) A. M. Greene, J: W D. Sma!! O. A. Van Den 
burgh, Jr 
State Univ. of Ky Jan.10, 1911 | F. P. Anderson J. W. Cary J. T. Lowe 
Ohio State University Jan.10, 1911 | E. A. Hitcheock J. P. Stewart H. F. Belt 
Washington University | Mar.10,1911  E. L. Ohl E. Dougherty E. L. Lac 
Lehigh University June 2, 1911 | H. A. S. Howarth | E. E. Finn Nevin H. Guth 
Univ. of California Feb.13, 1912 | Joseph N. LeConte’ G. M. Simonson G. H. Hagar 
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